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SUMVARY

The Environnental Protection Agency (“EPA’) is certifying
that the Departnent of Energy’' s (“DOE’) Waste Isolation Pil ot
Plant (“"WPP") will comply with the radi oactive waste di sposal
regul ations set forth at Subparts B and C of 40 CFR Part 191
(Environnmental Standards for the Managenent and Di sposal of Spent
Nucl ear Fuel, Hi gh-Level and Transurani c Radi oactive Waste). The
EPA is required to eval uate whether the WPP will conmply with
EPA s standards for the disposal of radioactive waste by the WPP
Land Wt hdrawal Act (“LWA’) of 1992, as anended. EPA's
certification of conpliance allows the enplacenent of radioactive
waste in the WPP to begin, provided that all other applicable
health and safety standards, and other |egal requirenents, have
been nmet. The certification constitutes final approval under the

W PP LWA for shipnent of transuranic waste from specific waste



streans from Los Al anbs National Laboratory for disposal at the
W PP. However, the certification is subject to four specific
condi tions, nost notably that EPA nust approve site-specific
wast e characterization neasures and qual ity assurance prograns
bef ore other waste generator sites may ship waste for disposal at
the WPP. The Agency is anending the WPP conpliance criteria
(40 CFR Part 194) by addi ng Appendi x A that describes EPA' s
certification, incorporating the approval processes for waste
generator sites to ship waste for disposal at the WPP, and
adding a definition for “Adm nistrator’s authorized
representative.” Finally, EPAis finalizing its decision, also
pursuant to the WPP LWA, that DCE does not need to acquire

exi sting oil and gas | eases near the WPP to conmply with the

di sposal regul ations.

EFFECTI VE DATE

This decision is effective [insert date 30 days after

publication in the Federal Register]. A petition for review of

this final action nust be filed no later than [insert date 60

days after publication in the Federal Register], pursuant to

section 18 of the WPP Land Wthdrawal Act of 1992 (Pub. L. 102-
579), as anended by the WPP LWA Anendnents (Pub. L. 104-201).
FOR FURTHER | NFORVATI ON CONTACT

Bet sy Forinash, Scott Mnroe, or Sharon Wite; tel ephone

nunmber (202) 564-9310; address: Radi ation Protection D vision,



Center for the Waste Isolation Pilot Plant, Mil Code 6602-J,
U.S. Environnental Protection Agency, 401 M Street S.W,
Washi ngton, DC, 20460. For copies of the Conpliance Application
Revi ew Docunents supporting today’s action, contact Scott Monroe.
The Agency is also publishing a docunent, acconpanying today’s
action, which responds in detail to significant public comments
that were received on the proposed certification decision. This
docunent, entitled “Response to Conments,” may be obtained by
contacting Sharon Wite at the above phone nunber and address.
Copi es of these docunents are also available for reviewin the
Agency’s Air Docket A-93-02.
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l. VWhat is the WPP?

The Waste Isolation Pilot Plant (“WPP”) is a potentia



di sposal system for radioactive waste. Devel oped by the
Department of Energy (“DOE” or “the Departnent”), the WPP is

| ocated near Carlsbad in southeastern New Mexico. The DOE
intends to bury radioactive waste 2150 feet underground in an
ancient |ayer of salt which will eventually “creep” and
encapsul ate waste containers. The WPP has a total capacity of
6.2 mllion cubic feet of waste.

Congress aut horized the devel opnent and construction of the
WPP in 1980 “for the express purpose of providing a research and
devel opnment facility to denonstrate the safe disposal of
radi oactive wastes resulting fromthe defense activities and

prograns of the United States.”?!

The waste which nmay be enpl aced
in the WPP is |imted to transuranic (“TRU') radioactive waste
generated by defense activities associated with nucl ear weapons;
no hi gh-level waste or spent nuclear fuel fromcomrercial power
pl ants nmay be di sposed of at the WPP. TRU waste is defined as
mat eri als containing al pha-emtting radi o-isotopes, with half
lives greater than twenty years and atom c nunbers above 92, in
concentrations greater than 100 nano-curies per gram of waste.?

Most TRU waste proposed for disposal at the WPP consi sts of

itens that have becone contanm nated as a result of activities

! Departnment of Energy National Security and Mlitary

Appl i cati ons of Nucl ear Energy Authorization Act of 1980, Pub. L
96- 164, section 213.

2 WPP Land Wthdrawal Act, Pub. L. 102-579, section 2(18),
as anended by the 1996 WPP LWA Anendnents, Pub. L. 104-201



associated with the production of nuclear weapons (or with the

cl ean-up of weapons production facilities), e.g., rags,

equi pnent, tools, protective gear, and organic or inorganic

sl udges. Sone TRU waste is m xed with hazardous chem cals. Sone
of the waste proposed for disposal at the WPP is currently
stored at Federal facilities across the United States, including
| ocations in Col orado, |daho, New Mexico, Nevada, Chio, South
Carolina, Tennessee, and Washi ngton. Mich of the waste proposed
for disposal at the WPP will be generated in the future.

1. What is the purpose of today’ s action?

Bef ore di sposal of radioactive waste can begin at the W PP,
the U. S. Environmental Protection Agency (“EPA " or “the Agency”)
nmust certify that the WPP facility will conply with EPA's
radi oacti ve waste di sposal regulations (Subparts B and C of 40
CFR Part 191).° The purpose of today’'s action is to issue EPA s
certification decision.

Wth today’s action, EPA w Il add to the Code of Federal
Regul ations a new Appendix A to 40 CFR Part 194 describing EPA' s
certification decision and the conditions that apply to the
certification. The Agency is adding a new section, 8194.8, to
the WPP conpliance criteria (40 CFR Part 194) that describes the
processes EPA will use to approve quality assurance and waste

characterization prograns at waste generator sites. The EPAis

8 WPP LWA, section 8(d).



al so adding a definition of the term“Adm nistrator’s authorized
representative” to the WPP conpliance criteria. Except for
these actions, the certification decision does not otherw se
amend or affect EPA s radi oactive waste di sposal regul ations or
the WPP conpliance criteria.

Today’ s action al so addresses the provision of section
7(b)(2) of the WPP Land Wthdrawal Act which prohibits DOE from
enpl aci ng transurani c waste underground for disposal at the WPP
until, inter alia, it acquires specified oil and gas | eases,
unl ess EPA determ nes that such acquisition is not necessary.
[11. Wth which regul ati ons nust the WPP conpl y?

The WPP nust conply with EPA s radi oactive waste di sposa
regul ati ons, |ocated at Subparts B and C of 40 CFR Part 191.
These regulations Iimt the anmount of radioactive material which
may escape froma disposal facility, and protect individuals and
ground wat er resources from dangerous | evels of radioactive
contam nation. In addition, the conpliance certification
application (“CCA”) and other information submtted by DOE nust
nmeet the requirenents of the WPP conpliance criteria at 40 CFR
Part 194. The conpliance criteria inplenment and interpret the
general disposal regulations specifically for the WPP, and
clarify the basis on which EPA s certification decision is nmade.

V. What is the decision on whether the WPP conplies with EPA' s

regul ations?



A Certification Decision

The EPA finds that DCE has denonstrated that the WPP wi ||
conply with EPA s radi oactive waste di sposal regul ations at
Subparts B and C of 40 CFR Part 191. This decision allows the
W PP to begin accepting transuranic waste for disposal, provided
t hat ot her applicable environnental regul ations have been net and
once a 30-day Congressionally-required waiting period has
el apsed.* EPA' s decision is based on a thorough revi ew of
informati on submtted by DOE, independent technical anal yses, and
public comments. The EPA determ ned that DOE net all of the
applicable requirenents of the WPP conpliance criteria at 40 CFR
Part 194. However, as discussed bel ow, DCE nust neet certain
conditions in order to maintain a certification for the WPP and
bef ore shipping waste for disposal at the WPP
B. Condi ti ons

As noted above, EPA determned that DCE net all of the
applicable requirenents of the WPP conpliance criteria. In
several instances, however, EPA found that it is necessary for
DCE to take additional steps to ensure that the neasures actually
i npl enented at the WPP (and thus the circunmstances expected to
exi st there) are consistent with DOE' s conpliance certification
application (“CCA’) and with the basis for EPA s conpliance

certification. Regarding several requirenments, DOE denonstrated

“ WPP LWA, § 7(b).



conpliance with the applicable conpliance criteria for only one
category of waste at a single waste generator site. To address
these situations, EPA is anending the WPP conpliance criteria,
40 CFR Part 194, and appending four explicit conditions to its

certification of conpliance for the WPP

Condition 1 of the certification relates to the panel
cl osure system which is intended over the long termto bl ock
brine fl ow between waste panels in the WPP. 1In its CCA DCE
presented four options for the design of the panel closure
system but did not specify which one woul d be constructed at the
W PP. The EPA based its certification decision on DOE s use of
t he nost robust design (referred to in the CCA as “Option D).
The Agency found the Option D design to be adequate, but al so
determ ned that the use of a Sal ado mass concrete—dsing brine
rat her than fresh water—aoul d produce concrete sea
permeabilities in the repository nore consistent with the val ues
used in DOE s perfornmance assessnent. Therefore, Condition 1 of
EPA' s certification requires DOE to inplenment the Option D panel
closure systemat the WPP, with Sal ado nmass concrete replacing
fresh water concrete. (For nore detail on the panel closure
system refer to the preanble discussion of 8§194.14.)

Conditions 2 and 3 of the final rule relate to activities
conducted at waste generator sites that produce the transuranic
wast e proposed for disposal in the WPP. The WPP conpliance
criteria (88194.22 and 194.24) require DOE to have in place a

10



system of controls to measure and track inportant waste
conmponents, and to apply quality assurance (“QA’) progranms to
waste characterization activities. At the time of EPA' s proposed
certification decision, the Los Al anbos National Laboratory
(“LANL”) was the only site to denonstrate the execution of the
required QA prograns and the inplenentation of the required
system of controls. Therefore, EPA s certification constitutes
final approval under the WPP LWA for DOE to ship waste for
di sposal at the WPP only fromthe LANL, and only for the
retrievably stored (legacy) debris at LANL for which EPA has
I nspect ed and approved the applicable systemof controls. Before
DCE may ship any m xed (hazardous and radi oactive) waste fromthe
LANL—even if it is enconpassed by the waste streans approved by
EPA in this acti on—BOE nust obtain any other regul atory approval s
that may be needed, including approval fromthe State of New
Mexi co under the Resource Conservation and Recovery Act to
di spose of such waste at the WPP

As described in the final WPP certification, before other
wast e may be shipped for disposal at the WPP, EPA nust
separately approve the QA prograns for other generator sites
(Condition 2) and the waste characterization systemof controls
for other waste streans (Condition 3). The approval process
I ncl udes an opportunity for public comment, and an inspection (of
a DOE audit) or audit of the waste generator site by EPA. The
Agency’ s approval of waste characterization systens of controls

11



and QA progranms will be conveyed in a letter fromEPA to DOE. In
response to public comments on these conditions, EPA s approval
processes for waste generator site prograns have been

i ncorporated into the body of the WPP conpliance criteria, in a
new section at 8194.8. (For nore information on this change, see
the preanble section entitled, “Significant Changes to the Fina
Rul e Made in Response to Public Comments.” For further discussion
of Conditions 2 and 3, refer to the preanbl e di scussi ons of
8194. 22 and 8194. 24, respectively.)

Condition 4 of the certification relates to passive
institutional controls (“PICs”). The WPP conpliance criteria
require DOE to use both records and physical markers to warn
future societies about the | ocation and contents of the disposa
system and thus to deter inadvertent intrusion into the WPP
(8194.43) In its application, DOE provided a design for a system
of PICs, but stated that nmany aspects of the design would not be
finalized for many years (even up to 100) after closure. The
PI Cs actually constructed and placed in the future nust be
consi stent with the basis for EPA's certification decision.
Therefore, Condition 4 of the certification requires DCE to
submt a revised schedul e showi ng that markers and ot her neasures
w Il be inplemented as soon as possible after closure of the
W PP. The DCE al so nust provide additional docunentation show ng
that it is feasible to construct markers and place records in

archives as described in DOE' s certification application. After

12



cl osure of the WPP, DOE will not be precluded frominplenmenting
addi tional PICs beyond those described in the application. (See
t he preanbl e di scussion of 8194.43 for nore information on PICs.)

Al t hough not specified in the certification, it is a
condition of any certification that DOE nust submit periodic
reports of any planned or unplanned changes in activities
pertaining to the disposal systemthat differ significantly from
the nost recent conpliance application. (8194.4(b)(3)) The DOE
nmust al so report any rel eases of radioactive material fromthe
di sposal system (8194.4(b)(3)(iii), (v)) Finally, EPA may
request additional information from DOE at any tine.
(8194.4(b)(2)) These reports and information will allow EPA to
nonitor the performance of the disposal system and eval uate
whet her the certification nust be nodified, suspended, or revoked
for any reason. (Modifications, suspensions, recertification,
and other activities are also addressed in the preanble section
entitled, “EPA's Future Role at the WPP.")
C. Land Wthdrawal Act Section 4(b)(5)(B) Leases

The EPA finds that DOE does not need to acquire existing oi
and gas | eases (Nunbers NVNM 02953 and 02953C) (referred to as
the “section 4(b)(5)(B) leases”) in the vicinity of the WPP in
order to conply with EPA' s final disposal regulations at 40 CFR
Part 191, Subparts B and C. The EPA concl udes that potenti al

activities at these existing | eases woul d have an insignificant

13



effect on rel eases of radioactive material fromthe WPP di sposa
system and, thus, that they do not cause the WPP to violate the
di sposal regul ations.

D. EPA's Future Role at the WPP (recertification, enforcenent

of conditions)

The EPA will continue to have a role at the WPP after this
certification becones effective. As discussed above, DOE nust
submt periodic reports on any activities or conditions at the
WPP that differ significantly fromthe informati on contained in
the nost recent conpliance application. The EPA may al so, at any
time, request additional information from DOE regardi ng the WPP
(8194.4) The Agency will review such information as it is
received to determ ne whether the certification nust be nodified,
suspended, or revoked. Such action m ght be warranted if, for
exanpl e, significant information contained in the nost recent
conpl i ance application were no longer to remain true. The
certification could be nodified to alter the terns or conditions
of certification—for exanple, to add a new condition, if
necessary to address new or changed activities at the WPP
(8194.2) The certification could be revoked if it becones
evident in the future that the WPP cannot or will not conply
with the disposal regulations. Either nodification or revocation
nmust be conducted by rul emaking, in accordance with the WPP

conpliance criteria. (88194.65-66) Suspension may be initiated

14



at the Admnistrator’s discretion, in order to pronptly reverse
or mtigate a potential threat to public health. For instance, a
suspensi on woul d take effect if, during enplacenent of waste, a
rel ease fromthe WPP occurred in excess of EPA s contai nment
limts. (See 8194.4(b)(3).)

In addition to review ng annual reports from DOCE regarding
activities at the WPP, EPA periodically will evaluate the WPP' s
conti nued conpliance with the WPP conpliance criteria and
di sposal regulations. As directed by Congress, this
“recertification” will occur every five years.® For
recertification, DOE nmust submt to EPA for review the
I nformati on described in the WPP conpliance criteria (although
to the extent that information submtted in previous
certification applications remains valid, it can be summari zed
and referenced rather than resubmtted). (8194.14) |In accordance
with the WPP conpliance criteria, docunentation of continued
conpliance will be nade available in EPA' s dockets, and the
public wll be provided at |east a 30-day period in which to
submt comments. The EPA's decision on recertification will be

announced in the Federal Reqgister. (8194.64)

In the imediate future, the Agency expects to conduct

numer ous i nspections at waste generator sites in order to

® WPP LWA, § 8(f). Congress also directed that this
periodic recertification “shall not be subject to rul emaking or
judicial review”
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i npl ement Conditions 2 and 3 of the conpliance certification.
Not i ces announci ng EPA inspections or audits to eval uate

i npl enmentation of quality assurance (“QA’) and waste
characterization requirenments at generator facilities will be

publ i shed in the Federal Register. The public wll have the

opportunity to submt witten conments on the waste
characterization and QA program plans submtted by DOE. As noted
above, EPA's decisions on whether to approve waste generator QA
program pl ans and waste characterization systens of control s—and
thus, to allow shipnment of specific waste streans for disposal at
the WPP—i || be conveyed by a letter fromEPA to DOE. A copy of
the letter, as well as any EPA inspection or audit reports, wll
be placed in EPA's docket. (See the preanble sections entitled
“Dockets” and “Where can | get nore information about EPA s W PP
activities?” for nore information regardi ng EPA" s rul enaki ng
docket.) The procedures for EPA s approval have been
i ncorporated in the conpliance criteria at a new section, 8194.8.
As di scussed previously, Condition 1 of the WPP

certification requires DCE to inplement the Option D panel
cl osure systemat the WPP, with Sal ado nass concrete being used
in place of fresh water concrete. It will be possible to
eval uate the closure systemonly when waste panels have been
filled and are being sealed. At that tinme, EPA intends to
confirmconpliance with this condition through inspections under
its authority at 8194.21 of the WPP conpliance criteria.

16



Simlarly, EPAw Il be able to evaluate DOE s conpli ance
with Condition 4 of the certification only when DOE subnits a
revi sed schedul e and additi onal docunentation regarding the
feasibility of inplenenting passive institutional controls. This
docunent ati on nust be provided to EPA no |later than the final
recertification application. Once received, the information wl|
be placed in EPA s docket, and the Agency will evaluate the
adequacy of the docunmentation. |[|f necessary, EPA may initiate a
nodi fication to the certification to address DOE s revi sed
schedul e; any such nodificati on woul d be undertaken in accordance
with the public participation requirenents described in the WPP
conpliance criteria, 88194.65-66. During the operational period
when waste is being enplaced in the WPP (and before the site has
been seal ed and deconmm ssioned), EPA will verify that specific
actions identified by DOE in the CCA and suppl enentary
information (and in any additional documentation submtted in
accordance with Condition 4) are being taken to test and
I mpl ement passive institutional controls. For exanple, DCE
stated that it will submt a plan for soliciting archives and
record centers to accept WPP information in the fifth
recertification application. The Agency can confirm
I npl enmentati on of such neasures by exam ni ng docunentation and by
conducting inspections under its authority at 8194. 21.

Finally, the WPP conpliance criteria provide EPA the
authority to conduct inspections of activities at the WPP and at

17



all off-site facilities which provide information included in
certification applications. (8194.21) The Agency expects to
conduct periodic inspections, both announced and unannounced, to
verify the adequacy of information relevant to certification
applications. The Agency may conduct its own | aboratory tests,
in parallel with those conducted by DOE. The Agency al so may
i nspect any rel evant records kept by DOE, including those records
required to be generated in accordance with the conpliance
criteria. For exanple, EPA intends to conduct ongoing
i nspections or audits at the WPP and at waste generator sites to
ensure that approved quality assurance prograns are being
adequat el y mai ntai ned and docunented. The EPA plans to pl ace
I nspection reports in its docket for public exam nation.
V. What information did EPA examne to nake its decision?

The EPA made its certification decision by conparing
rel evant information to the WPP conpliance criteria (40 CFR Part
194) and ensuring that DOE satisfied the specific requirenments of
the criteria in denonstrating conpliance with the di sposa
regul ations. The primary source of information exam ned by EPA
was a conpliance certification application (“CCA’) submtted by
DCE on Cctober 29, 1996. (Copies of the CCA were placed in EPA' s
Air Docket A-93-02, Category II-G) The DCE submtted additiona
information after that tine. On May 22, 1997, EPA announced t hat

DOE' s application was deened to be conplete. (62 FR 27996-27998)
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However, as contenpl ated by Congress, EPA' s conpliance
certification decision is based on nore than the conplete
application. The EPA also relied on materials prepared by the
Agency or submtted by DOE in response to EPA requests for
specific additional information necessary to address technica
sufficiency concerns. The Agency al so considered public coments
on the proposed rule which supported or refuted technica
positions. Thus, EPA's certification decision is based on the
entire record available to the Agency, which is contained in
EPA s Air Docket A-93-02. The record consists of the conplete
CCA, supplenmentary information submtted by DOE in response to
EPA requests for additional information, technical reports
generated by EPA and EPA contractors, EPA audit and inspection
reports, and public comments submitted on EPA s proposed
certification decision during the public coment period.

In response to public coments regardi ng the precise
materials EPA considered in reaching its certification decision,
t he Conpliance Application Review Docunents (“CARDs”) supporting
today’ s decision reference the relevant portion(s) of the Cctober
29, 1996, CCA and any supplenentary information that the Agency
relied on in reaching a particular conpliance decision. (Docket
A-93-02, ItemV-B-2) Al materials which informed EPA' s proposed
and final decisions have been placed in the WPP dockets or are
otherwi se publicly available. A full list of the supporting
docunentation for EPA's certification decision and the DOE

19



conpl i ance docunentati on consi dered by the Agency is | ocated at
Docket A-93-02, ItemV-B-1. For further information regarding
the availability of informati on EPA exam ned, see the section
entitled “Dockets” in this preanble.
VI. In making its final decision, how did EPA incorporate public
comments on the proposed rul e?
A I ntroduction and the Role of Comrents in the Rul emaking
Process
Congress directed that EPA's certification decision for the
W PP be conducted by informal (or “notice-and-conment”)
rul emaki ng pursuant to Section 4 of the Admi nistrative Procedure
Act (“APA’).° Notice-and-coment rul emaki ng under the APA
requi res that regul atory agencies provide notice of a proposed
rul emaki ng, an opportunity for the public to coment on the
proposed rule, and a general statenent of the basis and purpose
of the final rule.” The notice of proposed rul enaki ng required
by the APA nmust “disclose in detail the thinking that has
animated the formof the proposed rule and the data upon which

the rule is based.” (Portland Cenent Ass’n v. Ruckel shaus, 486

F. 2d 375, 392-94 (D.C. Cr. 1973)) The public is thus enabl ed
to participate in the process by making infornmed coments on the

Agency’ s proposal. This provides the Agency the benefit of “an

S WPP LWA, § 8(d)(2).
7 5 US.C 553
20



exchange of views, information, and criticismbetween interested
persons and the agency.” (1d.)

For the WPP certification decision, there are two primary
mechani sms by whi ch EPA explains the issues that were raised in
public comments and the Agency’s reactions to them First, broad
or major comments are discussed in the succeedi ng sections of
this preanble. Second, EPA is publishing a docunent,
acconpanyi ng today’s action and entitled “Response to Coments,”
whi ch contains the Agency’ s response to all significant comrents
recei ved during the conment period on the proposed certification
decision. (The EPA al so responded to comments received on its
advance notice of proposed rul emaking (“ANPR’); for further
i nformati on on the ANPR, see the preanble section “Public
I nvol venent Prior to the Proposed Rule.”) The Response to
Comment s document provides nore detail ed responses to issues
whi ch are addressed in the preanble, and addresses all other
significant comments on the proposal. Al comments received by
EPA, whether witten or oral, were given equal consideration in
devel oping the final rule.

B. Signi ficant Changes to the Final Rule Made in Response to

Publi c Conmment s

Today’s action finalizes EPA's proposed decision that the
WPP facility will conply with the disposal regul ations and that

DCE does not need to acquire existing oil and gas |l eases in the
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W PP Land Wthdrawal Area. (For further information, refer to
the preanble section entitled, “Wat is the decision on whether
the WPP conplies with EPA's regul ations?”) Beyond these broad
determ nati ons, EPA s proposed certification decision also

i ncluded four conditions related to the panel closure system
qual ity assurance at waste generator sites, waste
characterization neasures at waste generator sites, and passive
institutional controls. The final rule retains all of these
conditions. However, in response to comments subnmitted on the
proposal , the Agency has made clarifying changes to Subpart A of
40 CFR Part 194 to provide a clearer explanation of the process
for determning conpliance with the conditions related to waste
generator sites.

Proposed Conditions 2 and 3 relate to quality assurance
(“QA”) progranms and waste characterizati on prograns,
respectively, at waste generator sites intending to ship waste
for disposal at the WPP. Except for renoval of the procedura
sections of the proposed conditions fromthe appendi x (as
proposed) to Subpart A of 40 CFR Part 194, to provide for a
cl earer enunciation of the process for determ ning conpliance
with the conditions, these conditions are retained wth m nor
clarifications in the final rule. The conditions restrict DOE
from shi pping waste to the WPP from any sites other than the Los
Al anos National Laboratory until EPA separately approves the QA
and waste characterization plans at other waste generator sites.
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For both QA and waste characterization prograns, the proposed
approval process included: placenent in the docket of site-

speci fic docunentation submtted by DOE, publication of a Federal
Reqgi ster notice by EPA announci ng a schedul ed i nspection or
audit, a period of at |east 30 days for the public to comment on
information placed in the docket, and the Agency’'s witten

deci sion regardi ng the approval of these prograns in the form of
a letter fromEPA to DOE. The EPA proposed to approve QA
progranms on a site-wi de basis. However, because the features of
waste streans can vary widely and thus can require significantly
different characterization techni ques, EPA proposed to approve
wast e characterization nmeasures and controls on the basis of
waste streans or, where nultiple waste streans may be
characteri zed by the sane waste characterizati on processes and

t echni ques, groups of waste streans.

A nunber of commenters suggested that in the waste generator
site approval process, EPA should delay the public comment period
until after conpletion of an inspection or audit, and shoul d make
t he Agency’s approval decision explicitly subject to judicial
review. O her comments questioned the authority for, and the
val ue of, a separate site approval process by EPA

The EPA finds that it is both necessary and within the
Agency’s authority to evaluate and approve site-specific QA and
wast e characterization progranms. The conpliance criteria

expressly provide that any certification of conpliance “may
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i ncl ude such conditions as [EPA] finds necessary to support such
certification.” (8194.4(a)) Before waste is shipped for disposa
at the WPP, EPA nmust be confident that the waste will conformto
the waste Iimts and other waste-rel ated assunpti ons incorporated
in DOE' s performance assessnent—that is, that DOE adheres to the
fundanmental information and assunptions on the waste on which the
certification of conpliance is based. Such confidence can be
assured only by confirmation that the required QA and waste
characterization prograns are in place (i.e., established,
i npl ement ed or executed) at waste generator sites. The EPA
bel i eves that an approval process separate from DOE s interna
procedures is beneficial because DOE' s process is not geared
solely to confirmng that prograns adhere to EPA s conpliance
criteria, and because DOE s process does not provide for public
partici pation.

G ven the great public interest regarding the WPP, and
waste characterization in particular, EPA believes it is
I nportant that the public be infornmed of and have the opportunity
to be involved in the site approval process. To that end, EPA' s
approval process includes docketing information relevant to site-
specific approvals, and allowi ng the public to comment on such
I nformati on.

The EPA's certification that the WPP will conply with the
40 CFR Part 191 radi oactive waste di sposal regulations is based
on the Agency’'s determination that the WPP wll conmply with the
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cont ai nnent requirenents and other requirenents of 40 CFR Parts
191 and 194 for the waste inventory described for purposes of the
performance assessnent. |In the CCA, DCE purported to denonstrate
that the WPP would neet the 40 CFR Part 191 release limts by
nodeling the WPP' s behavior in its perfornmance assessnent. The
performance assessnent incorporated certain upper and | ower
limting values of specified waste conponents, as required by 40
CFR 194.24(c). The EPA confirmed the results of the performance
assessnent using the sanme upper and lower |imting values in the
performance assessnent verification test (“PAVI"). Those upper
and lower limting values apply to contact-handl ed, renote-
handl ed, and to-be-generated waste from nunerous generator sites.
Thus, in today’s action, EPA certifies that the WPP will conply
with the 40 CFR Part 191 contai nment requirenents to the extent
that enpl aced waste falls within the waste envelope limts that
were shown by the perfornmance assessnent, and confirmed by the
PAVT, to be conpliant wwth the 40 CFR Part 191 standards.
Proposed Conditions 2 and 3 change neither the perfornmance
assessnment assunptions nor the terns on which the WPP is
aut hori zed for disposal, but rather ensure that the assunptions
on which the conpliance certification is based are adhered to in
practice.

Based on public coments, EPA also finds it necessary to
clarify that the conpliance criteria at 8194.22 and 8194. 24 were
not intended to require that DOE address their requirenents
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—+ncl uding QA neasures, and the use of process know edge—for all
waste streans in the certification application for the initia
certification. Cearly, it would be inpossible to do so for the
to- be-generated waste. It is simlarly inpossible for DCE to
denonstrate fully, in the initial certification application, that
the waste enplaced in the disposal systemactually confornms to
the waste envel ope (i.e., upper and | ower waste limts) upon
which the certification is based, since waste cannot be di sposed
of at the WPP before EPA grants an initial certification.
Confusi on on these issues arose because the conpliance criteria
at 40 CFR Part 194 apply to information in conpliance
recertification applications as well as the initial certification
appl i cation.

The fact that it was not EPA's intent to require DOE to have
i npl enmented QA or neasurenent prograns for all waste at every
site prior to initial certification is supported by nunerous
statenents nmade by the Agency at the tine the conpliance criteria
were i ssued. The EPA had great discretion in setting the waste
characterization requirenments, since they were part of the
general requirenents of the WPP conpliance criteria and not
derived directly fromthe disposal regulations. In the Response
to Comments for 40 CFR Part 194, EPA enphasized that conpliance
with the requirenents would be confirnmed through inspections or
audits and woul d not serve to re-open the certification
rul emaki ng. (Docket A-92-56, ItemV-C 1, pp. 6-5, 6-8, and 6-20)
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The Agency stated that the certification rul emaki ng woul d addr ess
DCE s anal ysis of waste characteristics and conponents and
docunentation that a system of controls had been established at
the WPP to track the anmobunt of inportant waste conponents
enpl aced in the disposal system (Docket A-92-56, ItemV-C1, p
6-9) The certification rul emaki ng has addressed these issues and
found DCE in conpliance with the requisite criteria. The EPA
bel i eves that the conprehensive waste characterizati on approach
descri bed by DCE in the CCA—+ncluding the approach to
identification, limtation, and confirmation of waste conponents
i mportant to containment of waste in the disposal system—+s an
appropriate basis for granting an initial certification. The EPA
further believes that confirmation of the QA and system of
controls at waste generator sites (i.e., neasuring and tracking
I nportant waste conponents) can be reasonably obtai ned by a
process of inspections and audits in accordance with 40 CFR
194.21, 194.22(e), and 194.24(h).

The EPA declines to nodify the proposed approval process by
del aying the coment period until after the issuance of EPA s
I nspection or audit report. The EPA does not believe it is
prudent to conmt to a strict sequence of events that wll be
adhered to for every approval. |In sone cases, the Agency nmay
pl ace records of a conpleted inspection or audit in the docket
prior to or during the public comment period. However, in other
cases, the Agency believes that the public comment period nay
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better serve nenbers of the public if it allows themto provide
comments on DOE's docunentation prior to EPA's inspection or
audit. In this way, public comments could informEPA s

i nspection criteria and process, or provide information on which
EPA may take action to follow up in the inspection or audit.
Therefore, the Agency does not believe that it is prudent to
speci fy when the comrent period may occur in relation to an

i nspection or audit. Furthernore, EPA declines to make any

stat enment regardi ng whet her the approval decisions are subject to
judicial review Jurisdiction of U S. Federal Courts is governed
by the enactnents of the U S. Congress.

Neverthel ess, in response to conments requesting changes or
clarifications to EPA's waste generator site and waste stream
approval processes, EPA nade certain changes to the proposed
conditions. In order to clarify EPA's original intent in the
conpliance criteria regardi ng approval of site-specific
activities, EPA is anmending the conpliance criteria at 40 CFR
Part 194 to include the site-specific approval process. (See 62
FR 58804, 58815) Thus, the procedures for denonstrating
conpliance with the proposed Conditions 2 and 3 are incorporated
in the final rule as a new section at 40 CFR Part 194: §194.8,
“Approval Process for Waste Shipnent from Waste Cenerator Sites
for Disposal at the WPP.” Also, in response to comments
advocating greater transparency in the approval process, EPA has
clarified that schedul ed i nspections or audits by EPA for the
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pur pose of approving quality assurance prograns at waste
generator sites will be announced by notice in the Federal
Regi ster (8194.8(a)); this is consistent with EPA's commtnment to
do so for inspections and audits of waste characterization
prograns at generator sites (8194.8(b)). Providing notice of
such inspections wll alert the public to upcom ng EPA approval
activities and allow for nore infornmed public participation.
Wil e public notice will be provided for the scheduled initial
phase of an inspection or audit, should it prove necessary for
EPA to conduct followup activities or continuations of
i nspections and audits, EPA reserves the right to do so w thout
provi di ng addi tional public notice. Such followup activities or
continuations of audits or inspections mght be necessary to
obtain additional information or ensure that corrective actions
are being taken to resolve initial findings. |In no case will EPA
deci de whether to approve site-specific quality assurance or
wast e characterization progranms before providing a m ni mum 30-day
publi c conment period on docunentation of the program plans, or
bef ore conducting an inspection or audit at the relevant site.
The Agency received some comments related to Conditions 1
and 4 in the proposed rule. EPA s responses to these conments
are discussed in the preanble sections related to 8194. 14 and
8194. 43, respectively. Conditions 1 and 4 were retai ned w thout
change in the final rule. The response to conments docunent
acconpanyi ng today’s action provides nore detail ed responses
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regarding the certification conditions and all aspects of the
final rule.

The EPA received no significant comments on its proposed
actions to slightly nodify the criteria by revising the authority
citation and adding a new definition for Adm nistrator’s
aut hori zed representative. Therefore, these actions take effect
Wi t hout change fromthe proposed rule.

VII. How did EPA respond to general comments on its proposed
certification decision?

The EPA received nmany comrents which addressed broad issues
related to the proposed certification decision. Mny citizens
sinply expressed their strong support for, or opposition to,
opening the WPP. Sone comenters requested that EPA consider
certain factors in making its certification decision. These
factors include reviews by organi zati ons other than EPA, and the
political or econom c notivations of interested parties. The
EPA s certification decision nust be nmade by conparing the scope
and quality of relevant information to the objective criteria of
40 CFR Part 194. \Were relevant, the Agency has consi dered
public comments which support or refute technical positions taken
by DOE. Enotional pleas and conmments on the notives of
Interested parties are factors that are not relevant to a
determ nation of whether DCE has denonstrated conpliance with the

di sposal regulations and the WPP conpliance criteria, and are
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t herefore outside the scope of this rul emaking.

A nunber of commenters suggested that EPA shoul d explore
alternative nethods of waste disposal, such as neutralizing
radi oactive el enments, before proceeding with a certification
decision. Qhers stated that the WPP shoul d be opened
i medi at el y because underground burial of radioactive waste is
| ess hazardous than the current strategy of above-ground storage.
Such considerations are all outside the scope of this rul emaking.
Congress did not delegate to EPA the authority to abandon or
delay the WPP in favor of other disposal nmethods. Congress
mandat ed that EPA certify, pursuant to Section 4 of the APA,
whet her the WPP will conply with the radioactive waste di sposa
regul ations.® Thus, EPA is obligated to deternine whether the
W PP conplies with the disposal regul ations, regardless of the
relative risks of underground di sposal conpared to above-ground
st or age.

Many nmenbers of the public expressed a desire for EPA to
oversee other aspects of the WPP s operation. |In particular,
the public was concerned with the risks of transporting
radi oactive materials fromwaste generator sites to the WPP
Al transportation requirenments for the WPP are established and

enforced by reqgulators other than EPA. (For further discussion

8 WPP Land Wthdrawal Act (“WPP LWA"), Pub. L. 102-579
as anended by the 1996 WPP LWA Anendnents, Pub. L. 104-201
Section 8(d).
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on the source and limtations of EPA's authority to regulate the
W PP, see preanble Section X, “Wiy and how does EPA regul ate the
W PP?”) One commenter stated that EPA should survey electric and
magnetic fields at the WPP. The EPA s di sposal regul ations
apply only to ionizing radiation. They do not apply to non-
ionizing radiations such as electric and magnetic fields. These
i ssues are beyond the scope of EPA's authority to regul ate waste
di sposal at the WPP and are not addressed in the certification
rul emaki ng.

The EPA received a nunber of comments suggesting that the
Agency shoul d have provided nore or better opportunities for
public participation in its decision nmaking process. Coments
suggested, for exanple, that EPA should have reschedul ed public
heari ngs, responded nore fully to comments submtted prior to the
proposed rul e, extended the public coment period, and incl uded
the public in all neetings between EPA and DCE. The EPA provided
nuner ous opportunities for public participation in the WPP
certification decision, including two comment periods—ene before
and one after the proposed decision—ef at |east 120 days (In
fact, EPA accepted comments on its advance notice of proposed
rul emaki ng announci ng recei pt of DOE' s CCA for over 250 days.),

two sets of public hearings in New Mexico, Federal Register

notices, and a nunber of neetings with various stakehol ders.
These neasures exceed the basic requirenents for notice-and-
coment rul emaking and are in full conpliance with the public
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participation requirenments of both the WPP conpliance criteria

and the Admi nistrative Procedure Act. Further discussion on the
measures taken by EPA to involve the public can be found in the

preanbl e section entitled, “How has the public been involved in

EPA's WPP activities?”

Sonme nenbers of the public expressed doubt that EPA and its
contractors possessed the necessary technical skills to evaluate
DCE s application or were free fromconflicts of interest. Mny
comment s requested that EPA rel ease the nanmes and qualifications
of individual contractor enployees who provided technical support
for EPA's certification rulemaking. The EPAinitially denied
this request because such information is typically clainmed as
confidential business information by federal governnent
contractors. (The Trade Secrets Act prohibits EPA fromrel easing
confidential business information, and inposes crimnal liability
on federal enployees for the unauthorized disclosure of such
confidential information.® However, in response to the public
interest regarding this issue, EPA sought and obtained fromits
contractors a limted waiver of confidentiality to rel ease the
names and qualifications of individual enployees who provided
techni cal support related to EPA's certification decision. In
January 1998, EPA provided this contractor information to several

st akehol ders and al so placed it in the rul enmaki ng docket. (Docket

® 18 U.S.C. 81905
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A-93-02, Itenms IV-C-13 and |1 V-C-14) The Agency al so sent to
st akehol ders (and docketed) a description of the neasures EPA has
taken to ensure that contractors do not have any conflict of
interest in providing technical support on the certification
rul emaki ng. Wile EPA agreed to rel ease the above information to
allay public concerns, such information is not relevant to EPA' s
certification decision. Under notice-and-conment rul emaking, it
I's the substance and basis for EPA s decision that are at issue.
Finally, several commenters stated that EPAby initially
certifying the WPP to receive only certain waste fromthe Los
Al anpos National Laboratory—+s granting a pieceneal certification,
and that such an action is illegal under EPA s regul atory
authority. The EPA disagrees with the assertion that its actions
constitute a phased certification. The EPA's certification is
based on the Agency’'s determnation that the WPP wll conply
Wi th the disposal regulations for the inventory described in the
performance assessnent. Conditions 2 and 3 of the certification
(related to waste generator sites) change neither the perfornmance
assessnment assunptions nor the terns on which the WPP is
aut hori zed for disposal, but ensure that DOE adheres to the
assunptions on which conpliance is based. The EPA believes this
approach is consistent with Congressional intent (as reflected in
the WPP LWA) and wth the disposal regulations and conpliance
criteria. For further discussion of comments related to the
proposed conditions of certification, refer to the preceding

34



preanbl e section entitled, “Significant Changes Made to the Final
Rul e in Response to Conments.”

VI, How di d EPA respond to major technical issues raised in
coment s?

A Content of Conpliance Certification Applications (8194.14)
40 CFR Part 194 sets out those el enents which the Agency
requires to be in a conplete conpliance application. 1In general,

conpl i ance applications nmust include information relevant to
denonstrating conpliance with each of the individual sections of
40 CFR Part 194 to determine if the WPP will conply with the
Agency’ s radi oactive waste di sposal regulations at 40 CFR Part
191, Subparts B and C. The Agency published the “Conpliance
Application Guidance for the Waste Isolation Pilot Plant: A
Conmpani on Guide to 40 CFR Part 194" (“CAG') which provided
det ai | ed gui dance on the subm ssion of a conplete conpliance
appl i cation. '

Any conpliance application nust include, at a m ninum basic
i nformati on about the WPP site and di sposal system design, and
must al so address all the provisions of the conpliance criteria,;

these requirenents are enbodied in 8194.14. The docunentation

0 Section 194.11 provides that EPA' s certification

eval uati on woul d not begin until EPA notified DOE of its receipt
of a “conplete” conpliance application. This ensures that the
full one-year period for EPA's review, as provided by the WPP
LWA, shall be devoted to substantive, neani ngful review of the
application. (61 FR 5226)
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required in the conpliance criteria is inportant to enable a
ri gorous, thorough assessnent of whether the WPP facility wll
comply with the disposal regul ations.

The EPA thoroughly reviewed DOE s conpliance certification
application (“CCA”) and additional information submtted by DCE,
and proposed that DOE conplies with each of the requirenments of
8194. 14, conditioned upon DOE s inplenmentation of the nost robust
panel closure system design (designated as Option D) with slight
nodi fication. The succeedi ng sections address public coments
related to 8194.14. (For nore detail ed discussions, see Docket
A-93-02, ItemV-B-2, CARD 14; and Item V-B-3.)

1. Site Characterization and D sposal System Design

The EPA received nunerous public coments on issues rel ated
to the requirenents of 88194. 14(a) and 194.14.(b), primarily
related to the geol ogi cal features, disposal system design and
characteristics of the WPP. Since the geol ogy and di sposa
system characteristics are directly related to perfornmance
assessnent nodeling and the contai nment requirenments of 40 CFR
Part 191, a discussion of EPA's review of the substantive
comments (except for those relating to shaft seals and pane
cl osures) can be found in the Performance Assessnent section of
this preanble. A discussion of the coments on the engi neered
features related to long term performance, specifically on the

shaft seal design and panel closure system are discussed bel ow
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a. Shaft Seal s

In the CCA, DCE described the seals to be used in each of
the four shafts and included the design plans and the nmateri al
and construction specifications for the seals. (Docket A-93-02,
I[teml1-G 1, CCA Chapter 3.3.1, Chapter 8.1.1, and Appendi x SEAL)
The purpose of the shaft seal systemis to limt fluid flow
within the shafts after the WPP is decomm ssioned and to ensure
that the shafts will not becone pat hways for radi onuclide
rel ease. The shaft seal system has 13 elenents that fill the
shaft with engi neered material s possessing high density and | ow
pernmeability, including concrete, asphalt, clay, conpacted salt,
cenmentitious grout, and earthen fill. The conpacted salt col umm
conmponent of the systemw thin the Salado is intended to serve as
the primary long-termbarrier by limting fluid transport al ong
the shaft during the 10, 000-year regulatory period. The EPA
proposed that DOE' s shaft seal design is adequate because the
system can be built and is expected to function as intended.
(Docket A-93-02, ItemV-B-2, CARD 14, Section 14.E and Item V-B-
3)

Comment ers expressed concern that dissolution of the salt
col um coul d occur because the overlying Rustler aquifer has
karst features and cannot be relied upon to retard the migration
of radionuclides. (For nore information on karst, refer to the

preanbl e sections on Performnce Assessnent, Ceol ogica
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Scenarios.) Dissolution of salt (halite) in the WPP shafts
woul d require a source of water that is not saturated with salt,
and a sink, i.e., sone location for the water to flowto after it
has di ssolved the salt in the shafts. Since all of the ground
water fromthe top of the Sal ado downward is saturated with salt
(i.e., it is “brine”), the unsaturated but highly saline water
woul d probably conme down the shaft fromthe Rustler Fornation.
In order to reach the salt conponent of the shaft seal, that

wat er woul d have to pass through or around 490 feet of concrete,
asphalt, and bentonite |l ayers. Then, after flow ng through 550
feet of conpacted salt colum, the saturated water would have to
fl ow through or around anot her concrete-asphalt water stop,

anot her 100 feet of bentonite clay, and the shaft station
concrete plug. (Docket A-93-02, Item V-B-2, CARD 14, Section

14. A)

Even if water were to pass through the salt colum, only a
smal | fraction of the salt colum would be renoved. Due to the
ongoing inward creep of the Salado Formation, the salt colum
woul d still be consolidated after such a dissol ution episode.
Finally, DOE s PA cal cul ations do not include “credit” for
bentonite swelling, capture of water by clay, or the adsorption
of water into dry halite—all processes that would tend to reduce
wat er predicted to reach the salt colum-and the PA results are
therefore conservative. Therefore, EPA concludes that
di ssolution of the salt colum is not a concern. (Docket A-93-02,
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I[tem V-B-2, CARD 14, Section 14.E, Item V-B-3, Section F.2)
Commenters questioned the ability of the shaft seals to
perform as expected because the material and construction of the

seal s have not been tested. However, EPA found that DCE
performed and referenced nunerous tests and experinents to
establish the material characteristics of inportance to
cont ai nnent of waste at the WPP. The characteristic of primary
i mportance is the material’s perneability, the degree to which
fluids can travel through the nmaterial. The perneability of
concrete, asphalt, and bentonite clay are well docunented, and
DCE perfornmed nunerous experinents to denonstrate the
applicability of these characteristics to the WPP' s site
specific conditions (e.g., high brine concentration). The DCE
docunented many | aboratory and in-situ tests of the perneability
of conpacted crushed salt including a large-scale field test to
denonstrate the feasibility of inplenmenting such a seal neasure.
(Docket A-93-02, Itemll-G 2, Appendices SEAL, PCS, DEL, and
MASS)

The technol ogy planned for constructing the shaft seals has
been tested in the real world. The construction equipnent and
procedures necessary to enplace the seal materials are in |arge
part the sane as those used to excavate the WPP, but used in
reverse. Except for salt, the shaft seal conponent nmaterials are
commonly used in construction. Salt has been extensively tested
to determne its properties and behavior in the conditions which
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will exist in the shafts after the WPP is closed. The EPA finds
that the shaft seal design has undergone extensive technica
review and testing by DCE that shows it is feasible to construct
and is expected to performas intended. (Docket A-93-02, Item V-
B-2, CARD 14, Section 14.E;, Item V-B-3, Section F.2)

As commenters pointed out, and EPA agrees, nany changes may
occur in know edge of construction materials and in construction
met hods and equi pnent during the 35 years before the WPP is
expected to be closed. The DOE provided a final design for the
shaft seals which could be constructed. However, EPA recognizes
the fact that technol ogy may change and expects the shaft sea
plans to be periodically reviewed and revised to take ful
advant age of new know edge or construction equi pnent in the
future. Acknow edgnent of this circunstance does not nean that
the existing plans are inadequate, or that nmajor changes in the
design are anticipated. Periodic review of the WPP
aut hori zation(s) to operate is required by the various statutes
and regul ations applicable to the WPP, including EPA's revi ew of
recertification applications every five years, and the State of
New Mexi co’s review of the hazardous waste permt at |east every
ten years. Shaft seal design changes may be proposed by DCE and
per haps approved by EPA several tinmes before the end of the WPP
di sposal operations phase. Significant changes in the designs
will be required to go through public notice-and-coment
procedures before approval by EPA. (8194. 65-66)
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b. Panel C osure System

Panel closures are needed primarily during active di sposal
operations at the WPP and during preparations for final closure
of the entire facility. Relative to |long-term performance, they
can serve to block the flow of brine between panels.

The DCE provided four options for a panel closure systemin
the CCA, but did not specify which panel closure option would be
used at WPP. The EPA reviewed the four panel closure system
options proposed by DOE and consi dered that the intended purpose
of the panel closure systemis to prevent the existing disturbed
rock zone (“DRZ”) in the panel access drifts (tunnels) from
increasing in perneability after panel closure (which could allow
greater brine flow). The EPA considers the panel closure system
design identified as “Option D’ to be the nost robust pane
cl osure design. (Docket A-93-02, ItemlIl-G1, CCA Chapter 3 and
Appendi x PCS; Item V-B-2, CARD 14, Section 14.E, Item V-B-3,
Section F.2) The EPA based its evaluation of conpliance for the
proposed rule on the Option D panel seal design and proposed to
establish a certification condition requiring DCE to inplenent
the Option D design. The EPA believes that the proposed design
on whi ch conpliance was based should be actually inplenented at
the site. The EPA al so proposed to require DOE to use Sal ado
mass concrete (concrete nmade with Salado salt) for construction

of the concrete barrier conponent of the panel closure. This
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substitution elimnates the potential for degradation and
deconposition of fresh water concrete by infiltration of brine.
The EPA determ ned that inplenmentation of Option D is adequate to
achi eve the | ong-term performance nodeled in the PA since DOE
shows that the use of a concrete barrier conponent is capabl e of
provi ding resistance to i nward deformation of the surroundi ng
salt and prohibiting gromh of the DRZ fromits initial state
(Docket A-93-02, Item V-B-13)

Contrary to public comrents, EPA found that the panel
cl osures can be constructed using currently available and w dely
used technology. M xing and transportati on of concrete, using
speci al neasures to prevent segregation of fine and coarse
particles (as required in the Panel C osure System construction
specifications), and placenent in confined spaces by punping, is
used routinely in bridge and buil ding foundations, dans, and in
wat er supply, subway and hi ghway tunnels. The steel forns in
which the concrete will be confined are sonewhat unusual in
shape, but the nethods of construction are fairly sinple and
standardi zed. The Sal ado nmass concrete mx is specially
fornmul ated for use in the WPP, but it has been extensively
tested to determne its properties (e.g., strength and resistance
to chloride degradation) as explained in “Variability in
Properties of Sal ado Mass Concrete.” (Docket A-93-02, Itemll-G
1, Ref. No. 662)

One commenter asked that EPA revise its panel seal design
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condition so that DOE nay reassess the engi neering of panel

cl osures when panels are to be closed in the future. The EPA

proposed a certification condition (Condition 1) requiring DOE to

i npl enent the panel seal design that it designated as Option D in

the CCA. The Option D design shall be inplenented as descri bed

in the CCA, except that DOE is required to use Sal ado nmass
concrete rather than fresh water concrete. Nothing in this
condition precludes DOE from reassessing the engineering of the
panel seals at any tinme. Should DCE determ ne at any tine that

i mprovenents in materials or construction techni ques warrant

changes to the panel seal design, DCE nust inform EPA |If EPA

concurs, and determ nes that such changes constitute a

significant departure fromthe design on which certification is

based, the Agency is authorized under 8194.65 to initiate a

rul emaking to appropriately nodify the certification. The EPA

has retai ned the proposed Condition 1, related to the pane

cl osure system w thout change in the final rule. (See also

“Condi tions” and “Significant Changes to the Final Rule” sections

of this preanble.)

2. Results of Assessnents, Input Paraneters to Performance
Assessments, Assurance Requirenents, and WAste Acceptance
Criteria
Sections 194.14(c) through (f) require DOE to submt the

results of assessnents conducted in accordance with 40 CFR Part
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194; a description of the input paraneters associated with such
assessnents and the basis for selecting such paraneters;
docunent ati on of nmeasures taken to nmeet the assurance
requi renents of 40 CFR Part 194; and a description of the waste
acceptance criteria and actions taken to assure adherence to such
criteria. The EPA proposed that DOE conplied with 88194. 14(c)
t hrough (f) based on EPA's finding that DOE submitted the
information required. The EPA received nunerous public comrents
on the results of assessnents, input paraneters to the PA
assurance requirenents, and the waste acceptance criteria. A
di scussi on of EPA' s responses to substantive conments can be
found in the correspondi ng sections of the preanble. Based on
t hese responses, EPA finds that DOE conplies with 88194. 14(c)
through (f). For further discussion, refer to CARD 14, Sections
14.C, 14.D, 14.E, 14.F (Docket A-93-02, Item V-B-2) and Sections
H2 1.2, J.2, and K 2 of the technical support docunent for
8§194. 14 (Docket A-93-02, lItem V-B-3).
3. Background Radi ati on, Topographic Maps, Past and Current

Met eor ol ogi cal Conditions

For the CCA, DCE was required to describe the background
radiation in air, soil and water in the vicinity of the disposal
system and the procedures enployed to determ ne such radiation
(8194.14(9g)), provide topographic maps of the vicinity of the

di sposal system (8194.14(h)), and describe past and current

44



climatic and nmeteorol ogical conditions in the vicinity of the
di sposal system and how these conditions are expected to change
over the regulatory time frane (8194.14(i)). The EPA proposed
that DOE conplied with the requirenments of 88194.14 (g), (h), and
(i). The EPA did not receive substantive comments on these
I ssues, except for dissolution related to climte change. A
di scussion of EPA' s response to the substantive coments on
di ssol ution can be found in the Performance Assessnent,
Geol ogi cal Scenarios and Di sposal System Characteristics section
of this preanble. The EPA finds that DOE conplies with 88194. 14
(g) through (i). For further discussion, refer to Sections 14.K,
14.L, and 14. M of CARD 14 (Docket A-93-02, Item V-B-2) and
Sections H 2, L.2, N2 and N.4 of the technical support docunent
for 8194.14 (Docket A-93-02, Item V-B-3).
4. O her Informati on Needed for Denonstration of Conpliance

The DCE was al so required, under 8194.14(j), to provide
addi tional information, analyses, tests, or records determ ned by
the Adm nistrator or the Adm nistrator’s authorized
representative to be necessary for determ ning conpliance with 40
CFR Part 194. After receipt of the CCA dated October 29, 1996,
EPA formally requested additional information from DOE in seven
| etters dated Decenber 19, 1996, and February 18, March 19, Apri
17, April 25, June 6, and July 2, 1997. (Docket A-93-02, Itens

fr-1-2, 11-1-9, 11-1-27, 11-1-25, 11-1-27, 11-1-33, and |1-1-37,
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respectively) The information requested in these letters was
necessary for EPA' s conpl et eness determ nati on and technica
review. EPA staff and contractors also reviewed records
mai nt ai ned by DOE or DOE's contractors (e.g., records kept at the
Sandi a National Laboratories Records Center in Al buquerque, New
Mexico). No additional |aboratory or field tests were conducted
by DOE at EPA' s specific direction; however, DOE did conduct and
docunent | aboratory tests after Cctober 29, 1996, in order to
present additional data to the Conceptual Mdel Peer Review
Panel . (Docket A-93-02, ItemlIl-A-39)

The EPA proposed that DOE conplied with 8194.14(j) because
it responded adequately to EPA's formal requests for additiona
i nformati on, analyses, and records. The EPA did not formally
request additional information from DOE after publication of the
proposed rule. However, in response to conments, EPA did
verbal |y ask DCE and Sandi a National Laboratory for information
and ot her assistance in calculations related to the Hartman
scenario, drilling into fractured anhydrite, and the CCDFGF code
and quasi-static spreadsheet with regard to air drilling. (Docket
A-93-02, Items IV-E-24, |V-E-25, |IV-E-26, and I V-E-27) 1In
addi tion, DOE voluntarily submtted information on the proposed
rul e that was considered as coments.

Al'l docunents sent to EPA regarding certification of the
W PP are available in EPA Air Docket A-93-02. Additional
I nformation relevant to EPA's certification evaluation that was
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reviewed by the Agency (e.g., DOE data records packages, quality
assurance records, and cal cul ati ons of actinide solubility for
anericium plutonium thoriumand uraniun) is also publicly
avai |l abl e. Docunentation of peer review panel neetings conducted
after receipt of the CCA has been placed in the EPA docket. See
Docket A-93-02, ItemV-B-1 for further information on the
| ocation of all docunentation reviewed by EPA
5. Concl usi on

The EPA received nunerous public coments on the proposed
rul e regardi ng 8194. 14. EPA has thoroughly reviewed the public
conments and addressed all issues raised therein. On the basis
of its evaluation of the CCA and suppl enentary information, and
the issues raised in public comments, EPA finds that DOE conplies
with all subsections of 40 CFR 194.14, with the condition that
DCE nmust fulfill the requirenments set forth in Condition 1 of the
final rule. For additional information on EPA s evaluation of
conpliance for 8194.14, see CARD 14. (Docket A-93-02, Item V-B-2)
B. Per f ormance Assessnent: Model i ng and Cont ai nnent

Requi rements (88194. 14, 194.23, 194.31 through 194. 34)
1. I ntroduction

The di sposal regulations at 40 CFR Part 191 incl ude
requi rements for contai nment of radionuclides. The containnment
requi renents at 40 CFR 191. 13 specify that rel eases of

radi onuclides to the accessible environnment nust be unlikely to
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exceed specific limts for 10,000 years after disposal. At the
WPP, the specific release limts are based on the anount of
waste in the repository at the tine of disposal. (8194.31)
Assessnment of the likelihood that the WPP will neet these
release limts is conducted through the use of a process known as
performance assessnent (“PA").

The W PP PA process culmnates in a series of conputer
sinmulations that attenpts to describe the physical attributes of
t he di sposal system (site characteristics, waste forns and
quantities, engineered features) in a manner that captures the
behavi ors and interactions anong its various conponents. The
conmputer simnulations require the use of conceptual nodels that
represent physical attributes of the repository. The conceptua
nodel s are then expressed as mat henmati cal rel ationships, which
are solved with iterative nunerical nodels, which are then
translated into conputer code. (8194.23) The results of the
sinmul ations are intended to show the potential rel eases of
radi oactive materials fromthe di sposal systemto the accessible
envi ronnent over the 10, 000-year regulatory tinme frane.

The PA process nust consider both natural and man- nade
processes and events which have an effect on the disposal system
(88194.32 and 194.33) It must consider all reasonably probable
rel ease mechani sns fromthe di sposal system and nust be
structured and conducted in a way that denonstrates an adequate
under st andi ng of the physical conditions in the disposal system
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The PA nust evaluate potential releases fromboth human-initiated
activities (e.g., via drilling intrusions) and natural processes
(e.g., dissolution) that would occur independently of hunan
activities. The DOE nust justify the om ssions of events and
processes that could occur but are not included in the final PA
cal cul ati ons.

The results of the PA are used to denonstrate conpliance
with the containment requirenents in 40 CFR 191. 13. The
cont ai nnent requirenents are expressed in ternms of “nornmalized
rel eases.” The results of the PA are assenbled into
conpl enentary cunul ative distribution functions (“CCDFs”) which
i ndicate the probability of exceeding various |evels of
normal i zed rel eases. (8194. 34)

As described above, 40 CFR Part 194 contains several
specific requirenments for the performance assessnent of WPP. It
is often difficult to discuss one of the requirenments in
I solation fromthe others. For exanple, several public coments
rai sed concern about the CCA's screening of the fluid injection
scenario fromthe PA and EPA' s subsequent analysis. In order for
EPA to adequately address the fluid injection issue, the Agency
must discuss nultiple requirenents related to geol ogy and ot her
characteristics specific to the WPP site (8194.14), nodels and
conmput er codes (8194.23), and the screening process for both
human-initiated rel eases and rel eases by natural processes
(88194. 32 and 194.33). Because so nmany of the PA issues have
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simlarly overlapping requirenents and are often conpl ex, EPA has
chosen to conbine the discussions. Therefore, the follow ng

di scussions are framed in terns of the PA issues raised in
comments, rather than according to specific PA requirenents of
the conpliance criteria. The follow ng sections discuss the
maj or PA issues that were raised during public hearings and the
public conment period. For nore information on performance
assessnent and related issues, refer to CARDs 14, 23, 32, and 33.
(Docket A-93-02, Item V-B-2)

2. Human | ntrusion Scenari os

a. I ntroduction

Section 194.32 requires DOE to consider, in the PA, both
nat ural and man- made processes and events which can have an
effect on the disposal system O all the features, events, and
processes (“FEPs”) that are considered for the PA cal cul ations,
the human-intrusion scenarios related to drilling have been shown
to have the nost significant inpact on the disposal system and
its ability to contain waste. (8194.33)

In preparing the CCA, DCE initially identified 1,200
potential FEPs, both natural and human-initiated, for the WPP
PA. These FEPs were reduced in nunber in the final PA
calculations. The DOE may elim nate FEPs from consideration in
the PA for three reasons:

I Regul atory — FEPs can be omtted based on regul atory

50



requi renents. For exanple, drilling activities that occur
out side the Del aware Basin do not have to be considered in
the PA, according to 88194.33(b)(3)(i) and 194.33(b)(4)(i).
Probability — FEPs can be omtted because of the |ow
probability that the FEP will occur. For exanple, DCE
determ ned that the probability of a neteorite landing in
the vicinity of the WPP is so lowthat it does not need to
be considered in the PA (8194.32(d))

Consequences — FEPS can be omtted because the consequences
resulting fromthe FEP, even if it does occur, are so snall.
For exanple, there would be no consequences on the
repository or the containnent of waste if an archeol ogi cal
excavation took place on the surface in the vicinity of the
W PP. (§194.32(a))

The follow ng sections discuss the major public comments on

human i ntrusion scenarios. Generally, public comments related to

whet her or not the scenario was appropriately screened by DOE and

to EPA s subsequent evaluation of this screening. Sone comments

addressed whet her DOE' s nodeling of events was appropriate. The

human i ntrusion scenarios di scussed bel ow are: spallings

rel eases, air drilling, fluid injection, potash mning, and

carbon dioxide injection. For nore information on human

intrusion scenarios, refer to CARDs 32 and 33. (Docket A-93-02,

ltem V-B-2)
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b. Spal | i ngs
The DOE's nodels for the PA included five ways in which

radi oactive waste could | eave the repository and escape to the

1 2

accessi bl e environnent: cuttings,' cavings, ! spallings, ! direct
brine rel ease, and transport of dissolved radi onuclides through
the anhydrite interbeds (i.e., layers of rock i nmedi ately above
the repository). The first four of these potential release

pat hways i nvolve direct releases of radiation to the earth's
surface in cases where people drill a borehole while searching
for resources.

The DOE's nodel for conputing rel eases of radiation due to
spal lings was of particular concern to the Conceptual Mdels Peer
Revi ew Panel which reviewed each of the conceptual nodels
devel oped for the purposes of the PA. (See Docket A-93-02, Item
V-B-2, CARD 23, Section 7.) The peer review panel found the
spal I i ngs conceptual nodel inadequate because it did not fully

nodel all potential nechanisns that may cause pressure-driven

solid rel eases to the accessible environnment. (Docket A-93-02,

o “cuttings” refers to material, including waste, that is
cut by a drill bit during drilling and is carried to the surface
by the drilling fluid as it is punped out of the borehole.

2 “Cavings” refers to material that falls fromthe walls of
a borehole as a drill bit drills through. Cavings are carried to
the surface by the drilling fluid as it is punped out of the
bor ehol e.

3 «“gpallings” refers to rel eases of solids pushed up and
out by gas pressure in the repository during a drilling event.
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Ilteml11-G 12, p. 74) The DCE presented additional experinenta
evi dence and the results of other nodeling to the peer review
panel and requested that it consider whether the spallings

vol unes predicted by the original inadequate spallings nodel were
reasonabl e for use in the PA. (Docket A-93-02, Itenms I1-G 22 and
I1-G23) After considering this additional information, the peer
revi ew panel concluded that the spallings values in the CCA are
reasonabl e for use in the PA. The panel concluded that, while

t he spal lings nodel does not accurately represent the future
state of the repository, its inaccuracies are conservative and,
in fact, nmay overestimate the actual waste vol unes that woul d be
expected to be released by a spallings event. (Docket A-93-02,
I[teml1-G 22, Section 4, p. 18)

The spal lings conceptual nodel relates to the foll ow ng
requi renents of 8194.23: docunentation of conceptual nodels used
in the PA (8194.23(a)(1)); consideration and docunentation of
al ternative conceptual nodels (8194.23(a)(2)); and reasonabl e
representation of future states of the repository in conceptua
nodel s (8194.23(a)(3)(i)). The EPA proposed that DOE net the
requi renents of 8194.24(a)(1) and (a)(2), and, for all conceptua
nodel s except the spallings conceptual nodel, 8194.24(a)(3)(i).
The EPA did not propose, however, to determ ne that the spallings
nodel incorporated in the CCA PA “reasonably represents possible
future states of the repository,” as stated in 8194.24(a)(3)(i).
The EPA proposed to accept the spallings nodel for the purposes

53



of denonstrating conpliance with 8194.23(a)(3)(i) on the basis
that it has been determ ned to produce conservative overesti mates
of potential spallings releases. (62 FR 58807) The Agency now
concl udes that DOE has net the requirenents of 8194.23 in its
final rule. (See Docket A-93-02, Item V-B-2, CARD 23, Section
7.4.)

The public comrented on four aspects of DOE s spallings
nodel i ng and EPA' s eval uation of that nodeling: adequacy of
DCE' s spal i ngs nodel i ng, purpose and approach of EPA s spallings
nodel i ng, use of DOE' s GASQUT code for nodeling spallings, and
the need to include additional spallings nechani smns.

Some conmenters expressed concern that DOE s conceptua
nodel for spallings used in the PA did not adequately represent
spal lings rel eases, as stated initially by the Conceptual Mde
Peer Revi ew Panel. However, others indicated that DOE had worked
on the spallings nodel extensively since the peer review panel's
review, and that the spallings nodel denonstrated that the vol une
of releases due to spalling would be snmall

The EPA agrees that the spallings conceptual nodel was
I nadequate to represent possible future states of the repository.
In response to the Conceptual Mddels Peer Review Panel, DOCE did
substanti al additional work, devel oped a separate
mechani sti cal | y-based nodel and provi ded supporting experi nent al
data. The peer review panel concluded that the spallings node
used in the CCA PA cal cul ated rel ease volunes that were
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reasonabl e and probably conservative. (Docket A-93-02, Itemll-
G 22) On the basis of this additional work, EPA concludes that
the spallings rel ease vol unes cal cul ated by the CCA spallings
nodel are acceptable. Based upon this work, the Agency al so
agrees with those commenters who stated that spallings would
result in only a small volune of waste being released to the
accessi bl e environnent through spallings.

Conmenters asked for clarification of EPA's purpose in
producing its spallings evaluation reports for the proposed rule.
(Docket A-93-02, Itens I11-B-10 and I11-B-11) They al so
gquesti oned EPA' s technical approach in these reports,
particularly the discretization (tinme and space intervals).

Di scretization is inportant because if intervals are too |arge,
nodel ing may not cal culate or may incorrectly cal cul ate sone

I mportant events, and if intervals are too small, nodeling wll
be tinme-consum ng and inefficient.

The EPA prepared its Spallings Eval uation and Suppl enent al
Spal i ngs Eval uation for the proposed rule in order to node
simplistically the transport of spallings releases up a borehole
during blowout. The spallings nodel used in the CCA PA did not
exam ne transport; rather, DOE s spallings nodel took the
approach that all waste broken | oose and able to nove woul d
actually reach the earth’s surface. The Agency used an
I ndependent nobdel to investigate if DOE s spallings conceptua
nodel woul d gi ve conservative estimtes of spallings rel eases.
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The EPA believed this would determine if the cal cul ated spallings
rel eases were potentially acceptable for use in PA despite the
flaws in DOE's nodel. The EPA undertook these studies early in
its own review, and in the Conceptual Mdels Peer Review Panel’s
review of the spallings conceptual nodel, when both the Panel and
t he Agency were concerned about the results of the nodel.

After EPA conpleted its own nodeling, DOE perforned
addi ti onal studies using an alternative, nechanistic conceptua
nodel for spallings. (Hansen et al., Spallings Release Position
Paper, Docket A-93-02, Itemll-G23) DOE s additional studies
showed that its original spallings conceptual nodel always
predi cted a greater volune of releases than the nechanistic
spal I i ngs conceptual nodel that used a nore realistic approach to
cal cul ate spallings releases. As a result, both the Conceptua
Model s Peer Revi ew Panel and EPA concl uded that rel eased vol unes
estimated using the original CCA spallings conceptual nodel were
reasonabl e and conservative. The EPA found DOE' s analysis in the
Spal i ngs Rel ease Position Paper to be nore conclusive than the
Agency’s studies in its Spallings Evaluation and Suppl enent al
Spal I i ngs Evaluation. DCE s analysis was an inprovenent over
EPA' s anal ysis because it was nore thorough, it used nuch finer
di scretization (smaller tinme and space intervals) which all owed
nore specific predictions, and it predicted both vol unes and
activity of spallings releases. As described in the proposed
rul e, EPA exam ned the Spallings Rel ease Position Paper and
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concl uded that the spallings rel ease volunes cal cul ated by the
spal I i ngs nodel used in the PA are conservative and, therefore,
acceptabl e to denonstrate conpliance with the waste contai nnment
requi renents of 40 CFR 191.13. (62 FR 58807) This conclusion is
based not on the EPA' s spallings reports prepared for the
proposed rul e, which have been questioned by comenters, but on
the additional spallings analysis perfornmed by DOE, presented to
t he Conceptual Mddel s Peer Review Panel, and found by EPA to
denonstrate that the spallings rel ease volunes used in the CCA PA
are conservative. (Docket A-93-02, ItemlIll1-B-2; Item V-B-2, CARD
23; and Item V-C1)

Sone commenters expressed concern about the stability of
Sandi a National Laboratory’ s GASOQUT conputer code that cal cul ates
spal lings rel eases. One individual had used this code to
cal cul ate spallings releases due to air drilling, but other
commenters stated that it was not appropriate to apply the GASOUT
code to the air drilling scenario. (Air drilling refers to the
practice of using air or other substances lighter than nud as a
drilling fluid.)

The EPA agrees that the GASOQUT code may not be stabl e under
sonme conditions. GASOQUT was designed to nodel blowout of waste
during the first few seconds after borehol e penetration, where
the driller uses nud in the borehole to reduce friction during

drilling. The GASQUT code was only intended to be used under
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specific conditions of waste tensile strength' and perneability.
(Docket A-93-02, Itemll-E-9) Wthin its range of applicability,
GASQUT produces results that are consistent with results obtained
by ot her nodel i ng approaches, such as the quasi-static nodel and
the coupl ed nunerical nodel. (Docket A-93-02, Itemll-G 23)
However, if GASQUT is not used as designed, it may well be
unstable or may calculate invalid results. |In particular, EPA
agrees with those commenters stating that it is inappropriate to
use GASQUT to anal yze the releases of spallings due to air
drilling. The programrer of the GASQUT code hinself has said
that this code was not designed to nodel drilling using
conpressi ble fluids such as air. (Docket A-93-02, Itemll-E-9)
For further discussion of the GASOUT code, see the discussion of
air drilling belowin this preanble.

Sonme conmenters stated that DOE had erroneously excl uded
fromthe PA the stuck pipe® and gas erosion® spallings

nmechani snms, two additional ways by which high gas pressure

4 Tensile strength is resistance to being pulled apart.

> “Stuck pipe” neans a situation where high gas pressures

in the repository would break of f radi oactive waste and press it

against a drill string hard enough to stop or greatly reduce
drilling. 1In order to continue drilling, a drill operator would
raise and lower the drill string and, in the process, could

transport waste to the surface.

1 “Gas erosion” neans a situation where radioactive waste
breaks off slowy due to high gas pressures in the repository,
enters drilling nmud surrounding the drill, and is transported to

the earth’s surface in the nud.
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conditions in the repository could result in rel eases of solid
radi oactive waste to the accessible environment. |In particular,
commenters asserted that DOE had sel ected an incorrect value for

the threshold waste permeability, '’

above which the gas erosion
and stuck pipe nechani sns woul d not occur. They also stated that
DOE' s assunptions did not take into consideration the presence of
magnesi um oxi de (MJO) backfill, which would affect both waste
pernmeability and tensile strength. These comrenters suggested
t hat EPA should do further analysis, should require DOE to do
nore anal ysis, or should reject DOE's spallings nodels and
mandat e new nodels. O her commenters countered that stuck pipe
and gas erosion would not occur because of the physical and
mechani cal properties of the waste.

The EPA has anal yzed the validity of DOE' s decision to
excl ude stuck pipe and gas erosion nmechanisns fromthe PA. In
order for these mechanisms to occur, there nust be a conbination
of high gas pressure, |ow waste perneability, and | ow waste
strength. First, the gas pressure in the repository nust be
sufficiently high to nove waste to and up the borehole. Low
waste perneability is necessary to maintain the high pressure

during the drilling event. Finally, |low waste tensile strength

is necessary to allow the waste to break off and nove toward the

7 “Waste perneability” is the degree to which fluid can

nmove t hrough the waste.
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borehole. The DOE has fabricated sinulated sanpl es of waste that
have corroded or degraded and have generated gas, as is expected
to occur in the WPP once waste is enplaced, and has neasured the
porosity'® of these sanples. Wiste porosity and gas pressure are
related. This is because a greater porosity nmeans a greater

vol ume of spaces that gas can fill. By the ideal gas |aw, when

t he sanme nunber of gas nolecules fill a larger volunme, they wll
have a | ower gas pressure. The waste porosity also affects waste
pernmeability, since nore open space in waste neans nore space
where a liquid or gas can penetrate. Based upon DCE s
measurenents of the porosity of surrogate waste sanples, EPA
found that it is extrenely unlikely that the required conditions
of high gas pressure and | ow waste perneability wll exist in the
W PP. The high pressure necessary to support gas erosion or
stuck pipe nmechani sms woul d expand the WPP waste, creating a

hi gher porosity (and higher perneability). Thus, for the
characteristics of the WPP waste, the perneability would not
become | ow enough (less than 10! square neters) to create a gas
erosion or stuck pipe event. (Docket A-93-02, Item V-B-2, CARD
23, Section 7.4) If the perneability is not |ow enough for gas
erosion or stuck pipe, releases may still occur, but the rel ease

mechanismw ||l be a short-lived bl owout (spallings) rather than

8 “Porosity” is the fraction of space present that is open

and can store gases or liquids, as opposed to space filled by
solid matter.

60



gas erosion or stuck pipe. Therefore, EPA concludes that DCE
correctly nodeled only the “blowout” process in its spallings
nodel and appropriately excluded stuck pipe and gas erosion.
C. Air Drilling

Shortly before publication of the proposed certification
decision, and after EPA's cutoff date for addressi ng ANPR
comments, EPA received a coment containing a technical report
stating that DOE shoul d have included the human intrusion
scenario of air drilling in the PA rather than screening it out.
(Docket A-93-02, ItemIV-D-01) Normally, oil drillers will use
mud in the borehole to reduce friction and to carry away solids
that break free as the drill bit bores into the ground. However,
in sone cases, drillers mght instead use air, mst, foam dust,
aerated nmud or light weight solid additives as the fluid in the
borehole. Public comrents noted that the air drilling® scenario
was not included by DOE in the CCA, and raised the foll ow ng
| ssues:
1 Air drilling technology is currently successfully used in

t he Del awar e Basi n.

Air drilling is thought to be a viable drilling technol ogy
under the hydrol ogi cal and geol ogi cal conditions at the WPP

site.

¥ In this discussion, the term*“air drilling” refers to al

forms of drilling using drilling substances |ighter than nud.
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Air drilling could result in releases of radionuclides that
are substantially greater than those considered by DCE in

t he CCA

In response to these concerns, EPA prepared a study on air
drilling and its likely inpact on the WPP (Docket A-93-02, Item
| V-A-1), placed it in the docket, and allowed for a public
coment period of 30 days. (63 FR 3863; January 27, 1998) The
EPA' s study exam ned the frequency of air drilling near the WPP
the likelihood that drillers would use air drilling under the

conditions at the WPP, and the potential volune of radi oactive

waste that could be released using air drilling. In the report,
t he Agency concluded that air drilling is not a conmon practice
in the Del aware Basin, and that air drilling through the Sal ado,

the geologic salt stratumwhere the WPP is |ocated, is not
presently used in the Del aware Basin near the WPP. Because the
use of air as a drilling fluid is not current practice in the

Del awar e Basin, EPA found that DCE is not required to include air
drilling in the PA. (8194.33(c)(1)) Nevertheless, the Agency

al so nodel ed potential rel eases of radioactive waste during air
drilling, and found that any rel eases would be within the range
calculated in the CCA PA for mud-based drilling.

The EPA received a nunber of coments on its air drilling
report. Sone nenbers of the public stated that air drilling is a
proven technol ogy and the frequency of its use by the oil and gas
industry is increasing. They suggested that air drilling
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techni ques are not currently being used nore w dely because of
the limted knowl edge of new devel opnents and the industry’s
resi stance to changi ng nethods. The commenters inplied that if
t hese obstacles are overcone, air drilling will occur widely in
the future. One conmenter recomended that the Agency require
DCE to consider air drilling using a frequency of 30% of al

wel |'s, based upon a projected estimate from DOE of the use of air

drilling in the entire U S. in the year 2005. 1In contrast, other
commenters stated that air drilling would be | ess econon c than
mud drilling if the driller encountered any interruption in the
air drilling process.

The Agency recogni zes that air drilling is a proven

technol ogy for extraction of oil and gas under appropriate
conditions. However, EPA believes that it is inappropriate to
use specul ative projections of future practices in the oil and
gas industry across the U S. in the PA or to guess that a
practice will be used nore in the future because sone drillers
may currently m sunderstand the technol ogy. The EPA's conpliance
criteria require DOE to assunme that future drilling practices and
technology will remain consistent with practices in the Del anare
Basin at the time a conpliance application is prepared.
(8194.33(c)(1)) The EPA included this requirenent in the
conpliance criteria to prevent endl ess specul ati on about future
practices, and to nodel situations that are representative of the
Del aware Basin, rather than a wider area that is not
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representative of conditions at the WPP site. (61 FR 5234;
Docket A-92-56, V-C- 1, p. 12-12) The Agency chose to use current
drilling practices for resources exploited in the present and
past as a stand-in for potential future resource drilling
practices. (61 FR 5233) The specific frequency suggested by the
commenter is arbitrary because it applies to the entire U S
rat her than the Del aware Basin and because the comrenter provides
no reason for selecting an estimated frequency of air drilling in
2005 rather than in sone other year. The DCE nust abide by the
requi renent of 8194.33(c)(1l) to assune that future drilling
practices remain consistent with practices in the Del aware Basin
at the time the CCA was prepared (1996). Thus, the pertinent
I ssues are whether air drilling constitutes current practice in
the Del aware Basin and, if so, howit could affect potenti al
rel eases fromthe WPP

Sone commenters said that air drilling is already occurring
in the Del aware Basin, and thus, should be considered in the PA
One comenter noted that EPA should | ook at the frequency of air
drilling in the Texas portion of the Del aware Basin, as well as
in the New Mexico portion of the Del aware Basin, consistent with
8194.33(c)(1). Commenters also raised a concern that EPA' s
exam nation of well files m ght underestimte the occurrence of
air drilling because information on the drilling fluid used is
not always clear in the records. Another commenter suggested
that air drilling could be left out of the PAonly if it has a
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probability of |ess than one chance in ten thousand, under

8§194. 32(d).
The EPA agrees that the frequency of air drilling needs to
be examned in the entire Del aware Basin. |n response to these

public conments, EPA supplenented the analysis inits initial air
drilling report by conducting a random sanple of wells drilled in
the New Mexico and Texas portions of the Del aware Basin and has
determ ned the frequency of air drilling in the entire Del anare
Basin. (The initial report is |ocated at Docket A-93-02, Item
I V-A-1; the supplenented report is |ocated at Docket A-93-02,
[tem V-B-29.) The Agency found that air drilling is not used
nore frequently in the Delaware Basin as a whole than in the New
Mexi co portion of the Basin. At the 95%statistical confidence
| evel, EPA found that, at nost, only 1.65%of all wells in the
Del aware Basin may have been drilled with air. |In those records
exam ned, none of the wells were drilled through the salt-bearing
geologic formation, as would be required to penetrate the WPP
This additional information confirns the Agency’s conclusion (as
stated initially in Docket A-93-02, ItemIV-A-1) that air
drilling is not a current practice in the Del aware Basin.

The EPA agrees that the well drilling records exam ned in
Its random sanpl e may not by thensel ves be concl usi ve about
whet her air drilling was used at specific wells. As an
I ndependent confirmation of the extent of air drilling in the
Del aware Basin (and near the WPP specifically), EPA also
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i ntervi ewed know edgeabl e i ndustry contacts, many of whom were
experienced in air drilling. These i ndividual s i ndependent |y
confirnmed that air drilling is rarely practiced in the Del anare
Basin and that it is virtually nonexistent in the vicinity of

W PP. (Docket A-93-02, Item V-B-29) The DCE al so found simlar
results in an exhaustive analysis of 3,349 wells in the Del aware
Basin. (Docket A-93-02, I1V-G7) These independent sources of
information further verify EPA's conclusion that air drilling is
not a current practice in the Delaware Basin. In particular, air
drilling through the salt section (where the waste is present) is
not consistent with current drilling practices in the Del anare
Basi n.

The EPA di sagrees that the frequency of air drilling nust be
| ess than one in ten thousand wells in order for DCE to | eave it
out of the PA. Section 194.33(c)(1) requires DOE to | ook at
“drilling practices at the time a conpliance application is
prepared.” This requirenment refers to typical industry practices
in the Del aware Basin at the tine a conpliance application is
prepared. (See 61 FR 5230; Docket A-92-56, ItemV-C1, p. 12-18;
Docket A-93-02, ItemlI1-B-29, p. 50.) It was not intended to
apply to experinmental procedures, energency procedures, or
conjectured future practices. The Agency finds it unrealistic to
consider a specific deep drilling nethod to be current practice
or typical of drilling in the Del aware Basin when it is used for
only a small percentage of all wells in the Basin. As indicated
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in 8194.32, deep drilling and shallow drilling are events to be
considered in the PA. The Agency believes that DOE has correctly
i mpl emrented the requirements of 8194.32(d) by including the
general technique of deep drilling as a scenario in the PA,

rat her than separately analyzing the probability of each
potential kind of deep drilling.

One comenter stated that air drilling is a viable technique
under the conditions in the vicinity of the WPP site. This
commenter said that drilling with air nay even becone the nethod
of choice in the WPP area, since a driller will prefer to use a
technol ogy such as air drilling, which avoids | oss of
circulation. Another commenter expressed concern about the
concl usions of EPA's Analysis of Air Drilling at WPP (Docket A-
93-02, ItemIV-A-1) that water inflow upon drilling would prevent
air drilling near the WPP and that air drilling is not an
econom cally feasible drilling nmethod near the WPP. This
conmenter al so stated that EPA's estimates of the water flow rate
that can be tolerated during air drilling were too | ow

The EPA exami ned a report froma comenter that found that
water inflows fromthe Cul ebra woul d not prevent air drilling at
the WPP site. The report based this prem se on the
transm ssivity in sone parts of the WPP site. However, EPA
di sagrees that the transmssivity threshold nmentioned in the
report woul d provide sufficient reason to conclude that air
drilling was currently practical in that area. The range of

67



transm ssivities at the WPP site shows that air drilling is
definitely not feasible in sonme parts of the site, and is
unsuitable in other portions of the site. The EPA al so found
that the possibility of excessive water inflow was only one of
the reasons nmentioned by industry contacts as to why air drilling
was not used in the vicinity of WPP. Oher reasons, cited in
EPA's Air Drilling Report, include sections of unconsolidated
rock above the salt section and the potential for hitting brine
pockets in the Castile Formation. (Docket A-93-02, Item V-B-29)

Because of the reasons industry contacts gave for not conducting

air drilling near the WPP, the Agency di sagrees that air
drilling woul d ever becone a preferred nethod of drilling at the
WPP site.

Conmenters were concerned that there m ght be greater
rel eases of waste with air drilling than with nud drilling. This
I S because air and foamare | ess dense than nud, so it woul d take
| ess pressure inside the repository to push waste toward the
surface as solid waste (spallings) or as waste dissolved in brine
(direct brine release). One individual calculated spallings
rel eases due to air drilling using DOE s GASQUT conputer code,
and found that releases due to air drilling were several orders
of magni tude higher than the rel eases conputed in the CCA PA
(Docket A-93-02, ItemlIl-D120) Oher comenters countered that
t he GASQUT code was not designed to nodel spallings using air
drilling, and therefore, that the GASQUT code coul d not be
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applied in this situation.

Al t hough EPA concl uded that there was no need to include air
drilling in the PA the Agency conducted its own nodeling of
spallings due to air drilling to respond to public concerns.
(Docket A-93-02, Item V-B-29, Section 6 and Appendix A) The EPA
used the quasi-static nodel devel oped by DOE as a mechani stic
nodel of spallings, an approach that provi des greater nodeling
flexibility than with the GASQUT code. The quasi-static nodel
tends to overestimate rel eases of radioactive waste because it
predicts the total volune of waste that is available for
transport. The total volune available for transport woul d not
all be released in actuality because pressurized gas woul d not be
able to lift large, heavy particles up to the earth’s surface.

St udi es have shown that the quasi-static nodel generally predicts
| arger spalled volunes than the nodel incorporated in the GASOUT
code. (Docket A-93-02, Itemll-G 23, Table 3-3) For air drilling
condi tions, EPA estimated volunes of releases to be within the
range of spallings values predicted by the CCA and used in the
PAVT eval uati on.

The EPA al so exam ned the effects of air drilling on the
conbi ned, conpl enentary cunul ative distribution functions
(“CCDFs”) used to show graphically whether the WPP neets EPA' s
contai nment requirenments for radioactive waste. (Docket A-93-02,
Item V-B-29, Section 6) The EPA found that the CCDFs produced by
DCE were not significantly different fromthose produced in the
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PAVT. In fact, releases fromthe WPP were still bel ow the
contai nment requirenents of 8191.13 by nore than an order of
magni tude when air drilling is included as a scenario.

The EPA determ nes that DOE does not need to include air
drilling in the PA because it is not current practice in the
Del aware Basin. Further anal yses, conducted by EPA solely to
allay the public’s concerns on this issue, showed that spallings
rel eases calculated in the CCA and the PAVT enconpass the
potential inpacts of air drilling (were it to occur) on
conpliance with the contai nnent requirenents.

See CARD 32 for further discussion of the screening of
features, events, and processes. (Docket A-93-02, Item V-B-2)
d. Fluid I njection

Commenters stated that DOE should not have screened out the
human intrusion scenario of fluid injection® fromthe final PA
calculations. Brine could be injected into existing borehol es,
enter the repository, becone contam nated and flow to vari ous
rel ease points. In 8194.32(c), EPA's conpliance criteria
specifically require DOE to analyze the effects of boreholes or
| eases that nay be used for fluid injection activities near the

di sposal system soon after disposal

© The fluid injection discussed here refers to either (1)

brine disposal fromoil activities, (2) nmaintenance of pressure
in existing oil production, or (3) water flooding to increase oi
recovery. 1In the Delaware Basin, the fluid would nost |ikely be
bri ne.
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The fluid injection scenario has been of particular concern
to the public because of events that occurred in the Rhodes- Yates
oil field, about 40 m|es east of WPP but outside the Del anare
Basin in a different geologic setting. An oil well operator, M.
Hart man encountered a brine blowout in an oil devel opnent well
while drilling in the Sal ado Formation in the Rhodes-Yates Field.
I n subsequent litigation, the court found that the source of the
brine flow was injection water froma | ong-termwaterfl ood
borehol e | ocated nore than a mle away. A fluid injection
scenari o causing the novenent of fluid under high pressure is
referred to as “the Hartman Scenari o” after this case.

The DCE initially screened out this activity fromthe PA
because the Departnent’s nodeling of fluid injection indicated
that it would result in brine inflow values wthin the range
calculated in the CCA PA where there is no human intrusion.
(Docket A-93-02, Itemll-A-32) Both EPA and public comenters on
t he Advance Notice of Proposed Rul emaki ng did not believe that
DCE had perfornmed sufficient analyses to rule out the potentia
effects of fluid injection related to oil production on the
di sposal system Therefore, the Agency required DOE to node
fluid injection using nore conservative geol ogi c assunptions
about the ability of Salado anhydrite to transmt fluid. (Docket
A-93-02, ItemlI-1-17) This nore conservative nodeling showed
that fluid injection would have little inpact on the results of
the PA. (Docket A-93-02, ItemlIl-1-36) Based on this nodeling
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and other information submtted by DOE on the frequency of fluid
injection well failures, EPA proposed that DOE s screening was
sufficient and realistic. (62 FR 58806, 58822) Thus, EPA
concluded that fluid injection could be screened out of the final
PA cal cul ati ons based on | ow consequences to the disposal system

The EPA perfornmed its own independent review of fluid
i njection, which showed that the injection analysis nust include
the nature of anhydrites, duration of injection activities, and
presence of | eaking boreholes. (Docket A-93-02, ItemV-B-22) As
part of its analysis, the Agency perfornmed additional nodeling of
the injection well scenario. The EPA concluded that, although
scenarios can be constructed that nove fluid to the repository
via injection, the probability of such an occurrence, given the
necessary conbi nati on of natural and human-induced events, is
very | ow.

Several commenters stated that either EPA or DCE needed to
nodel the Hartnman Scenario. One commenter stated that it should
be proven that DOE' s BRAGFLO™ code can reproduce what is
bel i eved to have happened in the Hartman case. Sone nenbers of
the public also referred to nodeling performed by Bredehoeft and
by Bredehoeft and Gerstle which found that the Hartman scenari o

coul d cause rel eases in excess of the disposal regul ations

2 BRAGFLO predicts gas generation rates, brine and gas

flow, and fracturing within the anhydrite marker beds in order to
calculate the future of the repository.
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(Docket A-93-02, ItemII-D-116 Attachnment (b)); these comenters
stated that neither EPA nor DCE had satisfactorily nodel ed the
Hart man Scenari o.

The EPA exam ned Bredehoeft and Gerstle’s nodeling of fluid
injection at the WPP and finds their assunptions highly
unrealistic. In particular, the report assunes that all brine is
directly injected into one anhydrite interbed in the Sal ado
Formation. The anhydrite interbeds in the Salado are only a few
feet thick. Therefore, a driller would need to plan specifically
to deliberately inject brine into the anhydrite interbeds to have
such a situation occur at the WPP. Also, well operators using
fluid injection for oil or gas recovery would be attenpting to
inject brine into formati ons where petrol eum and gas reserves are
found, which are thousands of feet below the Salado. |[If flooding
due to fluid injection occurred accidentally in the vicinity of
the WPP, the flow of fluid would not be Iimted to the narrow
band of one anhydrite interbed in the Salado. Also, Bredehoeft
and Cerstle’s report assunes that fractures in the anhydrite wll
extend for three or nore kiloneters and will remain open. This
woul d require extrenely high pressures to be generated by the
brine injection process. The EPA agrees that under very
unrealistic conditions, nodeling can show fluid novenent toward
the WPP under an injection scenario. However, when using nore
realistic but still conservative assunptions in the nodeling,
fluid novenent sufficient to nobilize radioactive waste in the
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di sposal system does not occur.

In response to public conments, the Agency tried to
reproduce several of the results obtained with Bredehoeft’s
nodel using DOE's BRAGFLO nodel. In two cases, EPA s nodeling
produced flows simlar to those in the March 1997 Bredehoeft
report. (Docket A-93-02, Itemll-D 116) However, because the
Agency’s study | ooked at flows in nultiple |ocations and
Bredehoeft’s study does not specify the location of its predicted
flows, the results are not directly conparable. The EPA al so
attenpted to replicate Bredehoeft’s nodeling of high pressure
conditions that would be nostly likely to cause a catastrophic
event. However, the Agency found that critical aspects of
Bredehoeft’s work are not docunented sufficiently to nmake
meani ngful conpari sons using the BRAG-LO conputer code. 1In
particular, the grid spacing used in the nodel predictions were
unclear. This information is necessary in order to recreate
Bredehoeft’s sinulation. Also, EPA was unable to determ ne
whet her the length to which fractures grow are based on
conpl etely opened or partially opened fractures. The Agency
contacted the primary author of the paper in order to obtain
additional critical information. However, the author was not
certain how they had treated these aspects of nodeling and had no
further docunentation. (Docket A-93-02, Item|V-E-23) Because of
I nsufficient docunentation of vital aspects of nodeling, the
Agency could not replicate Bredehoeft’s results. In addition,
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due to | ack of proper docunentation it was not clear to EPA that
Bredehoeft’s nodeling represented the Hartnan Scenari o.
Therefore, EPA finds that | ack of agreenent between the

Br edehoeft nodel and BRAGFLO does not indicate that DOE s
nodeling is inadequate. (Docket A-93-02, Item V-B-22)

Several comrenters had concerns about EPA's Fluid Injection
Anal ysis, including its conclusions that the geol ogy and the
current well construction practices near the WPP are extrenely
different fromthe geology and well construction practices that
occurred in the Hartman case. |In contrast, other comenters
stated that fluid injection is unlikely to occur near WPP and
current well construction practices in the area will prevent
injection well |eakage. Sone commented that EPA' s probability
estimates for the chain of events that could lead to a bl owout
caused by fluid injection were overly optimstic and that the
probability estimte ignores experience with severe water flows
I n New Mexi co.

The EPA concluded that current well construction practice
makes it unlikely that there could be a well failure of the
nature of the “Hartman scenari 0o” that occurred in the Rhodes-
Yates field outside the Delaware Basin. This is because
regul atory requirenents for drilling are nmuch nore rigorous near
the WPP than was the case at the Rhodes-Yates field at the tine
of the Hartman case. Also, the Agency reiterates that there are
significant differences in the geol ogy near the WPP and in the
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Rhodes- Yates field where the Hartman case occurred, that should
not be ignored. The vertical distance between the formation
where brine would be injected for disposal and the formation
where the repository is located is greater than the vertica

di stance that fluid is believed to have traveled in the Hartman
case. This distance, and effects of friction, would nmake it nore
difficult for fluids to travel vertically upward at the WPP than
in the Hartman case. Interbeds near the WPP site are nore
nunerous and are likely to be thinner than in the Hartman case,

t hereby reducing the likelihood of flow between the repository
and the WPP boundary. The Agency concludes that the geology in
the WPP area will play an active role in reducing fluid
novenent, or in an extreme case, preventing a nmassive well

bl owout. (Docket A-93-02, Item V-B-22)

Wil e EPA accepted DOE s argunent that the fluid injection
scenari o can be screened out of the PA on the basis of |ow
consequence, DOE presented supplenental information that also
i ndicated that the probability of a catastrophic well failure
woul d be low. The EPA's Fluid Injection Analysis for the
proposed rul e al so exam ned the chain of events necessary to
cause catastrophic failure for a well. The EPA estinmted that
the probability of this chain of events occurring for a given
well in the vicinity of the WPP was |ow—aithin the range of one

in 56,889 to one in 667 mllion. (Docket A-93-02, Itemlll-B-22)
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These estinates of probability were intended to illustrate in
this hypothetical failure scenario the chain of events that nust
all occur for an injection well to inpact the WPP. The
commenters objected to the | owest probability estimte, but did
not state which probabilities or assunptions in the chain of
events that they believed EPA had incorrectly selected. The EPA
notes that this estinate of | ow probability was only one of many
reasons cited in the technical support docunent for EPA' s
proposed determ nation that fluid injection could be screened
fromthe PA. (Docket A-93-02, ItemllIl1-B-22) After considering
geologic information, well history and age, construction
standards, and operating practices, the Agency concl udes that
reported water flows in the Salado Formation in other areas of
New Mexico are not representative of conditions in the vicinity
of the WPP. (Docket A-93-02, Item V-B-22) Even if an injection
event takes place, the predicted | ow consequence is sufficient
reason to renove it fromconsideration in the PA

One commenter stated that EPA should require DCE to revise
Its PA nodel to include the Hartman Scenario and perform anot her
PA. In contrast, another commenter stated that fluid injection
events will not inpact repository performance, even with
conservative assunptions, so fluid injection can be excluded from
the PA. The Agency finds that:

1 Commenters’ nodeling of fluid injection that predicted
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potential releases exceedi ng EPA standards was based upon

unreal i stic assunptions that woul d nmaxi m ze rel eases.

The EPA tried to replicate scenarios simlar to the Hartman
case using DOE s BRAGFLO nodel. Sone results were simlar
in magni tude to nodeling results presented by commenters,

but not directly conparable.

Model ing by DOE predicts that fluid injection will cause | ow

flows that will not significantly inpact the results of PA

Wel | construction procedures near the WPP have changed due
to regulatory requirenents; therefore, it is unreasonable to
assune that the sane well procedures fromthe Hartmn case

wi Il occur near the W PP.

There are significant geol ogical differences between the
WPP site and the Rhodes-Yates field in the Hartman case.
For all of these reasons, EPA concludes that it is not necessary
to repeat the PA using the scenario of fluid injection. (Docket
A-93-02, Item V-B-22; Also, see Docket A-93-02, Item V-B-2, CARDs
23 and 32 for further discussion of fluid injection.)

A related issue raised by commenters was DOE' s nodel i ng of
fractures in the anhydrite interbeds directly above the WPP
Such fractures could allow injected brine to enter the
repository, to dissolve waste, and to rel ease radi oactivity
outside the WPP. Commenters stated that DOE s nodel for
anhydrite fracturing was i nadequate to descri be observed changes

at the WPP and was not based on sufficient experinental data.
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Some conmenters stated that DOE' s nodel significantly understates
the length of fractures conpared to anot her nodeling technique,

Li near Elastic Fracture Mechanics (“LEFM). Shorter fractures
woul d nean that contam nated brine does not travel as easily,

whi ch | essens rel eases.

The Agency disagrees that DOE s nodeling of anhydrite
fracturing is inadequate. The independent Conceptual Model s Peer
Revi ew Panel found that the “type of fracture propagati on and
dilation used in the conceptual nodel has been substantiated by
in situ tests.” The Panel also found that the conceptual nodel
was adequate. (Docket A-93-02, Itemll-G 1, Appendix PEER 1) The
EPA finds that the mathematical “porosity nodel” used in the CCA
PA adequately inplenments the conceptual nodel for anhydrite
fracturing. This mathenatical nodel used a conbination of field
test data at |ower pressures and the theory of continuum
mechani cs at hi gher pressures.

Sone features of LEFM are not appropriate for representing
the anhydrite interbeds. LEFM predicts that a single, |ong
fracture hundreds of feet long will be created in a honpbgeneous
medium The Agency finds that this approach is inappropriate for
the anhydrite interbeds in the Sal ado at the WPP, which already
contain nunerous small fractures. (Docket A-93-02, ItemI V-G 34,
Attachnment 5; ItemV-C- 1, Section 194.23) Field tests found that
fractures branched into a series of fractures follow ng
preexi sting fractures or weaknesses near the injection hole,
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rat her than producing a single, |ong-distance fracture. 1In the
case of fluid injection, these fractures would store fluid, which
woul d sl ow down and shorten further fractures. The pre-existing
fractures will produce a fracture front, such as that nodel ed by
BRAGFLO, rather than a single fracture radius, as nodel ed by an
LEFM Two studies cited by commenters as support for use of LEFM
in fact question the applicability of LEFMto WPP anhydrites and
recommend that DOE consider alternative conceptual nodels. (e.g.
Docket A-93-02, Item|1V-G 38) The EPA concludes that BRAG-LO i s
nore appropriate to use for WPP than a pure linear elastic
fracture nmechani cs nodel because there are pre-existing fractures
in the anhydrite layers that nust be accounted for in the
conceptual nodel. The EPA finds that the conceptual nodel based
on a single fracture is fundanentally flawed for application in
W PP anhydrites. The Agency also finds that the node
i ncorporated in the PA is appropriate, and that further nodeling
Wi th revised conputer codes is not necessary.
e. Pot ash M ni ng

Public comrents raised concerns about DOE s estinmates of the
potash reserves in the vicinity of the WPP and DOE s eval uati on
of the solution mning scenario. The primary effects that m ning
coul d have on the repository are opening existing fractures in
t he geol ogic formati ons above the WPP and increasing hydraulic

conductivity as a result of subsidence. These effects could
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change the flow and path of ground water through the Cul ebra
dolomte.

Several comenters stated that DOE underestinmated the anmount
of potash in the vicinity of the WPP and therefore
underestimated the inpact that extracting the additional potash
woul d have on the perfornmance of the repository. 1In the CCA DCE
provi ded estinmates of the m neable potash reserves both outside
and within the WPP Land Wt hdrawal Area. The conpliance
criteria require DOE to consider excavation mning of only those
m neral resources which are extracted in the Del aware Basi n.
(8194.32(b)) Therefore, potash resources of a type or quality
that are currently not mneable for either technol ogical or
econom ¢ reasons need not be addressed in DOE s analysis. The
EPA det erm ned, through an independent analysis, that the CCA
appropriately represents the extent of currently m ned resources,
in accordance with the criteria. The EPA al so determ ned that
DCE appropriately considered the inpact that such resources and
excavation m ning could have on the performance of the
repository. (Docket A-93-02, Item V-B-2, CARD 32)

Addi tional comments were received on DOE s screeni ng of
solution mning fromthe PA. The DOE determ ned that solution
m ni ng of potash is not occurring in the vicinity of the WPP and
can be omtted fromthe PA based on the regulatory requirenent
that only currently occurring (or near-future) practices be
considered in the PA (8194.32(c)) The EPA agrees with DCE that
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solution mning is not a current practice and can be omtted from
t he PA on regul atory grounds.

The DCE subm tted suppl enental information which related to
the potential effects of solution mning for potash. (Docket A-
93-02, Itemll-1-31) The DOE concluded that the inpacts of
solution mning for potash would be the same as those for room
and pillar mning, and that the potential subsidence-induced
hydraulic effects in the Cul ebra would be simlar to those for
typical mning practices. Sonme comments disputed this
concl usion, stating that the effects of solution mning on the
repository would be substantially different than those from
conventional mning and could cause the WPP to exceed the
contai nment requirenments. After exam ning these comments, EPA
concl uded that the scenarios set forth in the coments were not
realistic and that the comenter’s concl usion was based on an
extreme exanpl e of subsidence fromsolution mning. The EPA
di sagrees with the comments and concl udes that subsidence in the
vicinity of the WPP would not vary significantly with sol ution
m ni ng conpared to conventional m ning.

The EPA concludes that solution mning for potash is
appropriately omtted fromthe PA because it is not a current
practice, and therefore, is not an activity expected to occur
prior to or soon after disposal. As added assurance, the Agency
al so finds that even if solution mning of potash were to occur
in the vicinity of the WPP, the potential effects of such mning
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are consistent with those fromconventional techniques and are
therefore already accounted for in the PA (Docket A-93-02, Item
V-C-1, Section 8)
f. Carbon Di oxi de Injection

Publ i c conments rai sed concerns that carbon di oxide (CO)
injection is a current drilling practice in the Del aware Basin
that DOE inappropriately omtted fromthe PA cal cul ati ons.
Carbon di oxide flooding is the injection of CO into an oil
reservoir to inprove recovery. CO,injection is typically used
in tertiary recovery processes after the economc limts for
wat er f | oodi ng have been reached. When CO,is injected and m xi ng
occurs, the viscosity of the crude oil in the reservoir is
reduced. The CO,increases the bulk and relative perneability of
the oil, and increases reservoir pressure so that the resulting
m xture flows nore readily toward the production wells. Wen CG,
begins to appear at the producing well, it is typically
recovered, cleaned of inpurities, pressurized and re-injected.

The use of CO, flooding for enhanced oil recovery in west
Texas and sout hern New Mexi co began in 1972. 1In this area, nost
CO, injection activity is located on the Central Basin Platform
and on the Northwest Shelf. A limted nunber of CO, fl ooding
proj ects have occurred in the Texas portion of the Del aware
Basin. Econony of scale, oil prices, proximty to CO supply and

reservoir heterogeneity are several of the controlling factors
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that strongly influence whether this technique is applied at a
given well. (Docket A-93-02, ItemV-C 1, Section 8)

In the CCA (Appendi x SCR), DOE determ ned that CO, injection
Is not a current drilling practice in the Del aware Basin and
therefore omtted it fromconsideration in the PA. For the
proposed rul e, EPA concurred with DOE that CO, injection was not
a current practice. However, as a result of the public comments,
EPA reviewed the issue and determ ned that CO, i njection does
occur in the Texas portion of the Del aware Basin. 1In responding
to conments, EPA found no evidence of CO, injection practices in
the New Mexico portion of the Del aware Basin. (Docket A-93-02,
I[tem V-C1, Section 8 Al CO injection projects found in New
Mexi co occurred outside the Del aware Basin. The EPA found that
CO, injection has only imted potential for use around W PP
because of site-specific concerns related to reservoir size,
proximty to existing pipelines and reservoir heterogeneity.
However, because EPA confirnmed that CO, injection is practiced in
t he Del aware Basi n, EPA conducted an anal ysis of the consequences
that CO, injection could have on the PA cal cul ati ons.

In order to investigate the potential effect of CO
injection should it occur in the future, EPA conducted sone
boundi ng cal cul ati ons. (Docket A-93-02, ItemV-C 1, Section 8)
Usi ng numerous conservative assunptions, EPA estimted the rate
of CO, flow through a hypothetical wellbore annulus into an
anhydrite interbed at the depth of the WPP repository. For
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exanple, grout in the wellbore annulus is expected to degrade
only along portions of the wellbore; however, EPA assuned that
such degradati on woul d occur along the entire well bore, thus
provi ding a continuous pathway for CO, mgration. O her
conservative assunptions included a long tine frame for
I njection, constant CO, pressures at the point of injection and
at the intersection of the interbed with the borehole, and a high
pernmeability in the interbed. The EPA s cal cul ati ons al so
assuned that CO, would be injected into the Del aware Muntain
G oup below WPP and readily mgrate to Marker Bed 139, through
which CO, is assuned to flow toward the repository. These
assunptions increase the potential effect of the gas injection
and therefore increase the predicted radionuclide rel eases that
are calculated for the performance of the WPP repository.
These sinple but conservative cal culations for a
hypot hetical CO, flood indicate that, even if it were to occur,
CO, injection does not pose a threat to WPP. For the very
conservative assunptions specified in this study, even for |ong
periods of time, there is little potential for injected CO to
ever reach the repository. In sumary, DOE determ ned that CO
injection was not a current drilling practice in the Del anare
Basin and therefore screened it fromthe PA based on regul atory
requi renents. Based on public coments, EPA identified [imted
CO, injection activities in the Del aware Basin. The EPA
conducted an analysis of the effects of CO, injection on the
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repository and found that CO, injection can be omtted fromthe
PA because of the m niml consequences that would occur as a
result of CO, injection.
g. O her Drilling Issues

A few public coments rai sed concerns about other human
intrusion related scenarios. For exanple, sone coments
disagreed with the drilling rates that were set forth in the CCA
O her coments contended that natural gas storage exists in the
Del awar e Basin and shoul d be considered in the PA

Several public comrents stated that the CCA did not provide
drilling rates that are consistent with the extensive drilling
t hroughout the area. The EPA required DCE to include the effects
of drilling into a WPP waste panel in the PA. The DCE was
required to separately exam ne the rate of shall ow and deep
drilling. Shallowdrilling is defined in 8194.2 as drilling
events that do not reach a depth of 2,150 feet bel ow the surface
and therefore do not reach the depth of the WPP repository.
Deep drilling is defined in 8194.2 as drilling events that reach
or exceed the depth of 2,150 feet and therefore reach or exceed
the depth of the repository. Both types of drilling events
i ncl ude exploratory and devel opnental wells. (See Docket A-93-
02, ItemV-B-2, CARD 33 for further discussion of drilling
rates.)

The EPA accepted DOE's finding that shallow drilling would
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not be of consequence to repository performance and was therefore
not included in the PA. (Docket A-93-02, Item V-B-2, CARD 32,
Section 32.G The future rate of deep drilling was considered in
DOE's PA. The deep drilling rate set forth in the CCA for the
Del aware Basin is 46. 775 borehol es per square kil oneter per
10, 000 years.

Several comrenters suggested that DOE shoul d use ot her
hi gher deep drilling rates in the PA. Coments stated that these
hi gher rates, based on drilling over |limted areas near the WPP
or on tine periods shorter than 100 years (such as the | ast year
or the last 50 years), would be nore consistent with current
drilling rates. The EPA's criteria require that the deep
drilling rate be based on drilling in the Del aware Basin over the
100-year period imediately prior to the time that the conpliance
application is prepared. (8194.33(b)(3)) Al though the drilling
rate dictated by EPA's requirenents may be |ower than the current
drilling rate, the use of a 100-year drilling rate nore
adequately reflects the actual drilling that may be expected to
take place over the long term (See Response to Conments for 40
CFR Part 194, Docket A-92-56, ItemV-C1, p. 12-11.) The future
rate of deep drilling in the PA was set equal to the average rate
at which that type of drilling has occurred in the Del aware Basin
during the 100-year period imrediately prior to the tine that the
conpl i ance application was prepared. Commenters did not suggest
that DOE had failed to include known drilling events or had
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calculated the rate inconsistently with EPA" s requirenents.
Therefore, EPA finds that the approach taken by DCE neets the
regul atory requirenents set forth in 8194.33(b). (Docket A-93-02,
Item V-B-2, CARD 33)

Nat ural gas storage facilities, in underground cavities, are
known to exist in the Sal ado Formati on outside the Del aware
Basin. However, neither EPA nor DCE is aware of any natural gas
storage in the Salado Formation of the Del aware Basin. Because
there is no known gas storage in the Del aware Basin, DOE is
permtted to omt it fromthe PA according to the requirenments of
8194. 32(c).

In addition to determning that there is no known gas
storage in the Del aware Basin, EPA conducted an analysis of the
effects that this activity would have on the repository. The
EPA' s anal ysis, presented in the response to comments, shows that
natural gas storage would not affect the ability of the WPP
repository to successfully isolate waste because the migration
potential of the gas would be m ninmal.

3. Geol ogi cal Scenarios and Di sposal System Characteristics
a. I ntroduction

40 CFR 194.14(a) requires DCE to descri be the natural and
engi neered features that may affect the performance of the
di sposal system Anong the features specifically required to be

descri bed are potential pathways for transport of waste to the
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accessi ble environnent. This information is crucial to the
conceptual nodels and conmputer nodeling that is done to determ ne
conpliance with the contai nnent requirenments and the individua
and ground-water protection requirenents. In addition to a
general understanding of the site, EPA required specific
i nformati on on hydrol ogic characteristics with enphasis on brine
pockets, anhydrite interbeds, and potential pathways for
transport of waste. The EPA also required DCE to project how
geophysi cal , hydrogeol ogi ¢ and geochemni cal conditions of the
di sposal system woul d change due to the presence of waste.
Geology also relates to criteria at 88194. 32 and 194. 23, which
require DOE to nodel processes which nmay affect the disposa
system and to use nodels that reasonably represent possible
future states of the disposal system

The EPA exam ned the CCA and the suppl enental information
provi ded by DOE and proposed to find that it contai ned an
adequat e description of the WPP geol ogy, geophysics,
hydr ogeol ogy, hydrol ogy and geochem stry of the WPP di sposa
systemand its vicinity, and how these conditions change over
time. (62 FR 58798-58800) Several commenters suggested that the
W PP site geol ogy and di sposal system characteristics have been
i ncorrectly assessed or inaccurately nodel ed. Comenters
expressed concern with the WPP site regarding Rustler recharge;
di ssolution, including karst; presence of brine in the Sal ado;
use of two di nensional nodeling with the BRAG-LO conput er code
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i nstead of nodeling the disposal systemusing a three-dinmensiona
representation (20/ 3D BRAGFLO, earthquakes, and the gas
generation conceptual nodel. The EPA s response to these
conments is discussed bel ow.
b. W PP Ceol ogy Overvi ew

The WPP is |located in the Del aware Basin of New Mexico and
Texas and is approximtely 26 m | es sout heast of Carlsbad, New
Mexi co. This area of New Mexico is currently arid, but potentia
future precipitation increases were accounted for in the PA. The
Del awar e Basin contains thick sedinentary deposits (over 15,000
feet, or 4572 meters, thick) that overlay netanorphic and igneous
rock (1.1 to 1.5 billion years old). The WPP repository is a
m ne constructed approximately 2,150 feet (655 neters) bel ow
ground surface in the Perm an age (~200-250 mllion years ol d)
Sal ado Formation, which is conposed primarily of salt (halite).

The DCE considered the primary geologic units of concern to
be (from below the repository to the surface): 1) the Castile
Formation (“Castile”), consisting of anhydrite and halite with
pressuri zed brine pockets found | ocally throughout the vicinity
of the WPP site; 2) the Sal ado Formation (“Sal ado”), consisting
primarily of halite wth sonme anhydrite interbeds and accessory
m neral s and approxi mately 2,000 feet (600 neters) thick; 3) the
Rustler Formation (“Rustler”), containing salt, anhydrite,

clastics, and carbonates (primarily dolomte), with the Cul ebra

90



dolomte menber of the Rustler as the unit of nbst interest; and
4) the Dewey Lake Red Beds Formation (“Dewey Lake”), consisting
of sandstone, siltstone and silty claystone. The geol ogic
formati ons bel ow t hese were included in the screening of
features, events, and processes, but were not included in the PA
cal cul ati ons because they did not affect the perfornmance of the
di sposal system See CARD 32, Sections 32.A and 32.F, for a
detail ed di scussion of screening of features, events, and
processes. (Docket A-93-02, Item V-B-2)
C. Rust| er Recharge

Nuner ous conments on the proposed rule were related to
whet her the Rustler Formation, primarily the Cul ebra dolomte
menber, woul d be recharged; that is, whether water wll
infiltrate through the soil and underlying rock and into the
Cul ebra. Commenters linked high infiltration to the potenti al
di ssolution of the Cul ebra and ot her nmenbers of the Rustler,
concl udi ng that karst has been forned and contributes to ground
water flow Commenters clained that the presence of karst
features woul d render DOE' s ground water flow nodels invalid.
Site characterization data and DOE s ground water nodeling
indicate that infiltrationis very lowand limted, if any,
di ssolution is ongoing, contrary to comenters statenents.

The DCE indicated that the units above the Salado (i.e., the

Rustler, the Dewey Lake and the Santa Rosa) are classified as a
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single hydrostratigraphic unit (i.e., equivalent to a geologic
unit but for ground water flow) for conceptual and conputer
nodeling. The Rustler is of particular inmportance for WPP
because it contains the nobst transm ssive units above the
repository (i.e., has the highest potential rate of ground water
flow). |In particular, the Culebra dolonmte nenber of the Rustler
Formation is considered to be the primary ground water pathway
for radi onuclides because it has the fastest ground water flow in
the Rustler Formation. The Cul ebra dolomte is conceptualized as
a confined aquifer in which the water flowing in the Culebra is
distinct fromrock units above or below it and interacts very
slowly with other rock units. |In general, fluid flowin the
Rustler is characterized by DCE as exhibiting very slow verti cal

| eakage through confining layers and faster lateral flowin
conductive units. (Docket A-93-02, Item V-B-2, CARD 14, Sections
14.B. 4 and 14.B.5) The DCE stated that the Cul ebra nenber
conceptual ly acts as a “drain” for the units around it, but that
It takes up to thousands of years for the Culebra to respond to
changes in the environnment. DOE s nodeling indicates that the
Cul ebra ground water is still responding to changes in
precipitation fromthe |latest ice age. DOE s explanation for the
ground water flowin the units above the Salado is enbodied in

t he ground water basin nodel which was introduced in Chapter 2 of
the CCA. The EPA did not consider treatnment of this issue in the
CCA to be adequate and requested additional infornmation. (Docket
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A-93-02, Itemll-1-17) The DCE provided additional informtion
in response to this request. (Docket A-93-02, ItemlIl-1-31)

The ground water basin nodel, which simulates recharge
passing slowy through the overlying strata before reaching the
portion of the Culebra within the boundaries of the WPP site
recogni zes the possibility of localized infiltration. (Docket A-
93-02, Item V-B-2, CARD 23) The DCE i ncl uded ground wat er
recharge in its ground water basin nodeling for the Cul ebra
Menber of the Rustler formation. The DCE al so acknow edged the
wat er - beari ng capabilities of the Dewey Lake and considered this
possibility in the PA evaluations. The DCE assuned that the
water table would rise in response to increased recharge caused
by up to twice the current site precipitation.

Essentially, DOE s conceptual nodel of flowin the Cul ebra
assunes that the Culebra is a confined aquifer in which the flow
slow y changes directions over tinme, depending on climatic
conditions. The ground water basin nodel also accounts for the
current ground water chem stry. Current geochem cal conditions
are the result of past climtic regi nes and ground wat er
responses to those changes; because the ground water chem stry is
still adjusting to the current conditions, it does not reflect
the current ground water flow direction in the Cul ebra. This new
interpretation allows for [imted but very slow vertica
infiltration to the Cul ebra through overlying beds, although the
primary source of ground water will be lateral flow fromthe
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north of the site. The EPA reviewed DOE s conceptualization of
ground water flow and recharge, and believes that it provides a
realistic representation of site conditions because it plausibly
accounts for the inconsistencies in the current ground water fl ow
directions and the geochenm stry. The EPA exanmined this treatnent
of recharge in the PA nodeling and determned it to be an
appropri ate approach that reasonably bounds and accounts for the
i npact of potential future recharge. (See Docket A-93-02, Item V-
B-2, CARD 14, Sections 14.B.4 and 14.B.5; CARD 23, Section 2.4;
and CARD 32, Section 32.F.4 for detailed discussions of

hydr ogeol ogy.)

Commenters al so stated that DOE' s estimate of the age of
ground water is based on an unreliable nethodol ogy and that the
stabl e i sotopic conpositions of nost sanples of ground water from
the Rustler Formation were found to be simlar to the conposition
of other, verifiably young, ground water in the area. The age of
the ground water is inportant because the ground water basin
nodel is based on the assunption that the Rustler water is
“fossil” water, having been recharged under clinmatic conditions
significantly different fromthe present. Because the isotopic
data can be interpreted differently, EPA exam ned the entire
spectrum of data that could be used to assess infiltration rates,
I ncluding DOE's ground water basin nodel, Carbon-14 data, and
tritium data. Based on these data, EPA concluded that the

ground wat er basin nodel provides a plausible description of
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ground water conditions in the Cul ebra. The EPA al so points out
that recent Carbon-14 data indicate that a m ni mum age of 13, 000
years is appropriate for Cul ebra waters. Further, different
geochem cal zones in the WPP are explained by differences in
regi onal recharge and | ong residence tinme. (Docket A-93-02, Item
I1-1-31) The EPA examined all data pertaining to ground water
flowin the Rustler, and believes the DOE s total
conceptual i zati on adequately descri bed system behavior for the
pur poses of the PA.
d. Di ssol ution

In the CCA, DCE indicated that the najor geologic process in
the vicinity of the WPP is dissolution. The DOE proposed that
t hree principal dissolution nmechanisns may occur in the Del aware
Basin: |ateral, deep and shallow (Docket A-93-02, Item V-B-2,
CARD 14, section 14.B.4) Deep dissolution refers to that at the
base of or within the salt section along the Bell Canyon Castile
Formation; |ateral dissolution occurs within the geol ogical units
above the Sal ado (progressing eastward from Nash Draw); and
shal | ow di ssol ution, including the devel opnment of karst and
di ssolution of fracture fill in Sal ado marker beds and the
Rustl er, would occur from surface-down infiltration of
undersaturated water. Lateral, strata-bound dissolution can
occur wi thout shallow dissolution from above.

To the west, the slight dip in the beds has exposed the
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Sal ado to near-surface dissolution processes; however, DOCE
estimated that the dissolution front will not reach the WPP site
for hundreds of thousands of years. Near-surface dissolution of
evaporitic rocks (e.g., gypsun) has created karst topography west
of the WPP site, but DOE contended that karst processes do not
appear to have affected the rocks within the WPP site itself.
The DCE indicated that while deep dissolution has occurred in the
Del aware Basin, the process of deep dissolution would not occur
at such a rate near the WPP that it would inpact the waste
contai nment capabilities of the WPP during the regulatory tine
period. The DOE concluded that the potential for significant
fluid mgration to occur through nost of these pathways is |ow
However, DCE al so concluded that fluid mgration could occur
within the Rustler and Sal ado anhydrite marker beds and incl uded
this possibility in PA calculations. In the proposed rule, EPA
concl uded that deep, lateral, and shallow dissolution (including
karst features and breccia pipes) wll not serve as significant
potenti al radionuclide pathways and that the potential for
significant fracture-fill dissolution during the regulatory tine
period is |low (Docket A-93-02, Item V-B-2, CARD 14, Section
14.B.5; ItemV-B-3, Section B.3.t)

Comments on the proposed rule stated that shall ow
di ssol ution and karst features occur at WPP and wll affect its
cont ai nnment capabilities. The EPA does not agree with DOE s
assertion that the distribution of salt in the Rustler is solely
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a depositional feature because Rustler transm ssivity (which is
related to fracture occurrence in the Rustler) corresponds
somewhat to the occurrence of salt in the Rustler. This inplies
that sonme post-Rustler dissolution has occurred which inpacts the
fracturing in Rustler rocks. However, the evidence observed by
EPA indicate many Rustler features were fornmed mllions of years
ago (e.g., the breccia zone in the exhaust shaft, or at WPP-18,
where anhydrite/clay-rich strata nay be halite dissolution
residues). Oher Rustler features (e.g., salt distribution in
the Rustler) could have occurred sonetine after the Rustler was
deposited, but there is no evidence to indicate that ongoing

di ssolution of soluble material in the Rustler or at the Rustler-
Sal ado contact will nodify the existing transmssivity to the
extent that the results of PAw |l be affected. (Docket A-93-02,
[tem V-B-2, CARD 14, Section 14.B.5)

The EPA concurs that the presence of fractures and rel ated
fracture fill that could be attributed to dissolution or
precipitation could significantly inpact ground water transport
in the Rustler. The DOE nodel ed the presence of fractures using
a dual porosity nodel, and has accounted for perneability
variability by developing transmssivity fields based upon
nmeasured field data which reflect the varying transm ssivity
values. This dual porosity conceptual nodel recognizes that
fluid may flow through both the rock matrix and fractures at the
site. The use of dual porosity assunmes ground water flows
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through fractures, but allows solutes to diffuse into the matri x.
The EPA concludes that while fractures are present in Rustler
Formation units and slow vertical infiltration does occur, there
is no evidence that indicates fractures are conduits for
i medi at e di ssolution of Rustler or Salado salts, or that
pervasive infiltration and subsequent dissolution of the Sal ado
Formation or Rustler is a rapid, ongoing occurrence at the WPP
site. Further, ground water quality differences between the nore
permeabl e units of the Rustler Formation support relative
hydrol ogic isolation (i.e., the water in the Magenta nenber
interacts very little with the water in the Cul ebra nmenber), or
at | east they support very slow vertical infiltration that has
not allowed for extensive geochem cal mxing of ground waters in
t hese units.

Many commrenters suggested that WPP cannot contain
radi onucl i des because WPP is in a region of karst (topography
created by the dissolution of rock). Karst terrain typically
exhi bits cavernous flow, blind streans, and potential for channe
devel opnment that woul d enhance fluid and contam nant mgration.
Numer ous geol ogi c investigations have been conducted in the
vicinity and across the WPP site to assess the occurrence of
di ssolution (karst) and the presence of dissolution-related
features. The EPA reviewed informati on and comments submtted by
DCE, stakehol ders, and ot her nenbers of the public regarding the
occurrence and devel opnment of karst at the WPP. (Docket A-93-02,
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Item V-B-2, CARD 14, section 14.B.5) The EPA acknow edges t hat
karst terrain is present in the vicinity of the WPP site
boundary near the surface. Near-surface dissolution of
evaporitic rocks (e.g., gypsun) have created karst topography
west of the WPP site. Nash Draw, which (at its closest to WPP)
is approximately one mle west of the WPP site, is attributed to
shal | ow di ssol uti on and contai ns karst features. (Docket A-93-02,
[tem V-B-3, Section B.3.t) The EPA al so recogni zes the potenti al
i nportance of karst devel opnent on fluid mgration.

The EPA agrees that karst features occur in the WPP area
but concluded that karst features are not pervasive over the
di sposal systemitself. The EPA exam ned hydrogeol ogi c data
(e.g., transmssivity and tracer tests) fromDOE s wells at and
near the WPP site and found no evidence of cavernous ground
water flow typical of karst terrain at the WPP site. Simlarly,
a field investigation conducted by EPA during the sumer of 1990
to assess the occurrence of karst features showed no evi dence of
significant karst features, such as |arge channels, dolines,
si nkhol es, or coll apsed breccias (other than those at, for
exanpl e, at WPP-33 and Nash Draw) in the i medi ate W PP
vicinity. (55 FR 47714) Avail abl e data suggest that
di ssolution-related features occur in the imediate WPP area
(e.g., WPP-33 west of the WPP site), but these features are not
pervasi ve and are not associated with any identified preferentia
ground water flow paths or anomalies at the WPP site. (Docket A-
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93-02, ItemV-B-2, CARD 14, Section 14.B.5) Therefore, the
groundwat er nodeling in the PA is adequate.

Several comrenters stated that poor Rustler Fornation core
recovery at WPP indicates the presence of karst. The conmenters
state that fragnented core sanpl es containing dissolution
residues are a clear indication of unconsolidated or cavernous
zones capable of transmitting water with little resistance.
However, core recovery is related to rock strength, and does not
necessarily have an association with |ocal hydrol ogic conditions.
In the case of WPP, cores that were attenpted through fractured
material, including the Cul ebra, exhibited poor recoveries. The
EPA agrees that fractured Rustler is present at test well H 3.
However, EPA does not believe that the presence of fractured
material in the Rustler indicates that karst processes are
active. In fact, the devel opnent of fractures can occur for
various reasons unrelated to dissolution (e.g., renoval of
overlying rock due to erosion). The DOE recogni zed the presence

of fractures within the Culebra, and included this dual porosity

systemin the PA nodeling. |In addition, core loss is a conmon
occurrence in the drilling of all kinds of rocks, sonetines
associated with fracture and other causes related to drilling

technol ogy, as well as the occurrence of soft or inconpetent

rock. The EPA concludes that to interpret all zones of |ost core
as zones of karst is inappropriate, as other rock features
contribute to core | oss which have nothing to do with cavernous
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porosity.

The EPA reviewed information pertinent to the potenti al
devel opnment of karst in the WPP area and believes that the near
continuous presence of the nore than half-mllion year old
Mescal ero Caliche over the WPP site is a critical indicator that
recharge fromthe ground surface to the bedrock hydrol ogi c regine
has not been sufficient to dissolve the caliche at the site. |If
active dissolution of the evaporites in the subsurface were
occurring in the WPP area, it would be expected that collapse
features woul d be evident in the Mescal ero above the area where
the dissolution is, or has occurred. As noted above, EPA has
found no evidence of direct precipitation-related flow increases
typi cal of karst terrain, and no field evidence of |arge channels
or other karst features. The relative pervasiveness of the
Mescal ero Caliche over a long period of tine is also an
i ndication that there has been an arid clinmate and very | ow
recharge conditions over a long period of tine at the WPP site.
This, conbined with DOE's near-future precipitati on assunptions,
| ed EPA to conclude that karst feature devel opnent will neither
be pervasive nor inpact the containnent capabilities of the WPP
during the 10,000 year regulatory period. (Docket A-93-02, Item
V-B-2, CARD 14, Section 14.B.5; ItemV-B-3, Section 3.B.t)

The EPA concludes that dissolution has occurred in the WPP
area outside of the WPP site, as evidenced by karst features
i ke Nash Draw. It is possible that dissolution has occurred at
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the WPP site sonetine in the distant past (i.e., mllions of
years ago for strata-bound features) associated with a geol ogic
setting other than that currently present at WPP;, however
dissolution in the Culebra is not an ongoi ng process at the WPP
site. Thus EPA finds that DOE s nodeling (which assunmes no kar st
within the WPP site boundary) is consistent with existing
borehol e data and ot her geol ogi c information.
e. Presence of Brine in the Sal ado

Nunmer ous commenters stated the Sal ado Formation will be wet
and that brine is weeping into the repository at a sl ow but
significant rate, leading to a wet repository which will corrode
the waste containers. This, the commenters stated, would
I nval i date the basic prem ses of the WPP that dry salt beds
woul d creep and encapsul ate the waste cani sters.

The EPA agrees that brine will enter the repository fromthe
Sal ado Formation via anhydrite marker beds. The EPA al so notes
that the presence of brine within the Salado is a key el ement of
the PA nodeling; brine inflowis assuned to occur and the inpact
of brine inflow on gas generation is assessed. Brine is
necessary for both of the processes that may cause gas
generation: either drumcorrosion or mcrobial respiration. |If
there is no inflow of brine into the repository, neither
corrosion of iron drums nor survival of mcrobes would occur, so

gas generation would not occur. Therefore, although the
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comenters correctly noted that initial WPP studies did assune

the salt to be “dry,” the presence of interstitial brine has |ong
been recogni zed and is accounted for in the PA (Docket A-93-02,
Item V-B-2, CARD 14, Section 14.E. 5; Item V-B-3, Section F.2)

In the CCA discussion of the gas generation conceptual
nodel, DCE indicates that brine is expected to be present in the
repository due to a natural inflow of brine. Corrosion of the
wast e containers, generation of gases resulting fromwaste
corrosion and m crobial degradation, and the effects of these
processes on the di sposal system conponents have been addressed
in the DCE PA and the EPA-nmandated PAVT. (Docket A-93-02, Item V-
B-2, CARD 14, Section 14.D; Item V-B-2, CARD 23, Section 2.4;
[tem V-B-3, Section E.2) The DCE al so considered that additional
brine could be introduced to the waste area if a drilling event
passed through the waste and subsequently hit a brine pocket.

The presence of a pressurized brine pocket beneath WPP was
addressed in the PA under the Human Intrusion Scenarios whereby
the reservoir is penetrated by a borehole and brine is
subsequently released into and m xed with the waste and
eventual |y di scharged either into the Cul ebra or at the ground
surface. The EPA concludes that DOE adequately considered the
presence of brine in PA nodeling because it included the
possibility of encountering a brine pocket in its intrusion
scenari os, and because the potential effects of brine on
corrosion rates and gas generation were incorporated in PA
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nodel s. For nore information on brine pocket paraneter val ues,
see the subsequent discussion of Paraneter Values in the

Perf ormance Assessnent sections of this preanble.

f. Gas Ceneration Model

Sone chemi cal reactions could occur in the WPP because
nmetal containers hol ding waste nay corrode and waste nade from
organic materials such as rubber may deconpose if water is
avai |l able and if other conditions are conducive to such
deconposition. The corrosion reaction would create hydrogen gas
(H). The deconposition of organic waste would create carbon
di oxi de (CO,) and nethane (CH,). These gases would build up in
the repository after it is sealed, increasing pressure inside the
wast e roons.

The DOE devel oped a gas generation conceptual nodel to
describe this situation. The Departnent’s gas generation
conceptual nodel incorporates the follow ng basic prem ses:

1 Gas is generated primarily by nmetal corrosion and m crobi al

processes;

Gas generation is closely linked to other processes;

Gas generation from m crobial processes will not always

occur;

Hi gh gas pressures in the repository can cause the Sal ado

anhydrite interbeds to fracture; and

Hi gh gas pressure is necessary before spalling and direct
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bri ne rel eases can begin.

The DCE performed experinents on gas generation rates for the
1992 PA and updated these experinents nore recently. (Tel ander,
MR and R E Wsternman, 1997. “Hydrogen Generation by Metal
Corrosion in Sinulated Waste Isolation Pilot Plant Environnents,”
SAND96- 2538; see Docket A-93-02, ItemV-B-1.) The gas generation
rates are inportant in The PA because buil d-up of high gas
pressures increases the chance for releases if a drill bores into
the repository.

During the public comment period, commenters questioned the
gas generation rates used in the gas generation conceptual nodel.
One commenter stated that cal cul ated corrosion rates were too | ow
because they are based upon long-termtests that show | ower rates
than short-termtests, they assune a high pH and they include a
mnimumrate of zero, perhaps by assum ng that salt
crystallization will prevent corrosion. The commenter also
stated that corrosion rates used in the nodel should account for
the fact that direct contact with salt and backfill increases the
rate. The commenter further stated that DOE seened to use the
observed data to set the upper limt of a distribution of
corrosion rates, rather than the m dpoint of such a distribution,
whi ch woul d systematically understate the corrosion rate because
nost val ues would be |l ess than the val ues taken from DCE s
observed data. Finally, the commenter stated that al um num
corrosion is as significant as corrosion of steel, and that it is
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likely to take place in the repository because CO, and iron wll
be present and will enhance al um num corrosion.

The EPA exam ned DOE' s studies on gas generation rates. The
EPA di sagrees that the assunptions of long-termrates, pH and
m ni mum corrosion rate are not well-founded. Since the results
of the corrosion testing are used to devel op a | ong-term hydrogen
gas generation rate for the repository that applies over hundreds
of years, it is appropriate that DOE devel oped the rate based on
hydr ogen generation over a longer tine (12 to 24 nonths) rather
than for a shorter tine. Data indicate that during the first
few nonths of the test, the corrosion reaction had not yet
stabilized at equilibrium producing nore hydrogen gas than woul d
have been expected at equilibriumfor the anmount of iron present.
(Docket A-93-02, Itemll-G 1, CCA Reference #622) Therefore, the
hi gher rate of gas generation observed in the short-termis
unlikely to represent what happens in the repository over
hundr eds of years.

The DCE s assunption of high pH (about 10) is consistent
with data on the use of nagnesium oxi de (MgO backfill. Because
DCE has commtted to using MO backfill in the repository in the
CCA, EPA finds it reasonable to assune this pHin the repository.
(See the preanbl e section “Engineered Barriers” for further
di scussi on of MyO backfill.) Furthernore, even if the MO were

not fully effective and the pH were to drop fromnear 10 to
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between 7 and 8, the enhanced corrosion rate expected at that
lower pHis already reflected in the probability distribution for
the corrosion rate paraneter. DOE s experinental data show that
MyO backfill will function as assuned in the CCA. Therefore, EPA
concl udes that DOE considered the issue of pH and realistically

i ncorporated it into the nodel.

The DCE took its mninmumcorrosion rate of zero from studies
on steel corrosion rates when the steel is in a humd environnent
and al so when steel is subnmerged in brine. The DOE found that
virtually no corrosion occurred and no hydrogen gas was generat ed
under hum d conditions. Also, the studies show that the stee
has an extrenmely | ow corrosion rate when it is subnerged in brine
at the higher pH expected in the WPP. Sone DCE studies al so
found that salt filnms may prevent corrosion, as the conmenter
menti oned. (Docket A-93-02, ItemlIl-G1, CCA Appendi x MASS,
Attachnent MASS 8-2) Based on all these studies, EPA concl udes
that DOE's m ninmum corrosion rate i s supported and appropri ate.

The DCE assuned that the corrosion rates of steel subnerged
in brine were uniformy distributed fromzero to 0.5 mcroneters
per year. The EPA believes that the bases for the paraneter
assunptions are adequately docunented and the use of the
particul ar paraneter distribution is consistent with
denonstrating the concept of reasonabl e expectation for the H,
gas generation rates used in the CCA. However, EPA was concerned
that the maxi mum corrosion rate val ue selected by DOE did not
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fully reflect other uncertainties. These uncertainties included
t he accel erated corrosion of steel in reactions with other
materials such as backfill and alumnum Data from DCE tests
i ndicated that corrosion rates m ght be twice as high as those
used in the PA. (Docket A-93-02, Item V-B-14) Thus, in the PAVT
EPA required DOE to double the nmaxi num corrosion rate to assure
that these other uncertainties were nore fully reflected. (Docket
A-93-02, Iteml11-G28) (Doubling the corrosion rate would be
expected to cause the gas generation rate to rise but not
necessarily double, since other factors such as mcrobia
degradation al so influence gas generation.) This and ot her
changes made in the PAVT showed that the repository remained in
conpliance with the standards.

The commenter correctly notes that the corrosion data from
DOE s studies were used to set the upper limt of a uniform
di stribution of corrosion, rather than a m d-point. (Telander,
MR and R E Wsternman, 1997. See Docket A-93-02, ItemV-B-1.)
However, EPA does not agree that this practice would
systematically understate the corrosion rate under the conditions
expected to occur in the repository. The experinental rate was
obt ai ned under pH conditions substantially |ower than those
expected in the repository (i.e., 7.4 to 8.4 versus 9.2 to 9.9).
The corrosion rate is expected to be at | east an order of

magni tude | ower at the higher pH than at the pH expected in the
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repository in the presence of MJO (Docket A-93-02, Item V-B-14)
Therefore, the higher corrosion values (i.e., those based on the
study) represent extrenme conditions, rather than those expected
in the repository, and the paraneter range would account for al
values that are likely to occur. 1In addition, as noted above,
EPA required that the nmaxi num corrosion rate be doubled in the
PAVT to account for uncertainties in this paraneter. The Agency
bel i eves that this addresses the concerns raised by the

coment er.

The commenter notes that CO, and iron will enhance the
corrosion of alumnum Al though EPA agrees this is true, the
Agency believes it does not affect the results of the PA. Carbon
di oxi de reacts with MgO, so CO, wll not be available to reduce
the brine pH and to enhance corrosion. Second, accelerated
corrosion of alumnumis not a significant factor in the WPP' s
performance, since brine will be consuned in corrosion reactions
and will lead to smaller direct brine releases. (This is also
di scussed in the follow ng preanbl e section concerning two
di mensi onal nodeling of brine and gas flow. ) The results of
DOE' s nodeling show that iron is consistently left over after
reacting with all available brine. (Docket A-93-02, ItemlIl-G7,
Fig. 2.2.9) Based upon data on these reactions, the Agency
concl udes that enhanced corrosion of alum numdue to CO, and iron
wi Il not increase releases of radioactivity because brine wll
not be left over to go to the surface as direct brine rel eases.
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(Docket A-93-02, Item V-C1)
g. Two- Di nensi onal Modeling of Brine and Gas Fl ow

The DCE nodel ed the flow of brine and gases within the
repository in the BRAGFLO conputer code. The DOE sinplified this
nodel by representing the repository as a space in two di nensions
rather than in three dinensions, as it is in reality. The
Departnment nade this sinplification in order to speed up conputer
calcul ations significantly. The DOE perfornmed a screening
analysis titled S1: Verification of 2D Radial Flaring Using 3D
Geonetry to see if the two-di nensi onal BRAGFLO nodel woul d
predict simlar results to a three-dinensional nodel. (WO
#30840) I n Appendi x MASS, Attachnent 4-1 of the CCA, DOE
expl ai ned that the results of the screening anal ysis showed t hat
a three-dinmensional nodel would not give significantly different
results fromthe two-di nensional nodel used in the PA. The EPA
exam ned DOE s docunentation to determne if the CCA conplied
with EPA's requirenents for docunentation of conceptual nodels
and consideration of alternative conceptual nodels under
8§8194.23(a)(1) and (a)(2). The EPA reviewed the screening
anal ysis and concluded in the proposal that DOE sufficiently
docunented its rational e and approach behind using a two-
di mensi onal nodel for brine and gas flowin the repository. (62
FR 58808)

One commenter stated that DOE s screeni ng anal ysis suggested
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that the two-dinensional (“2D’') BRAGFLO nodel m ght underestimte
rel eases of radionuclides to the surface under higher gas
pressures. The conmmenter stated that several three-dinensional
(“3D’) BRAGFLO sinulations of the repository should be perforned
usi ng paraneter values fromthe CCA PA. The recommended anal ysi s
woul d i nclude cal cul ations of direct brine rel eases (rel eases of
brine contam nated with radi oacti ve waste) and spal |l ings

(rel eases of solid waste pushed out of the repository under high
pressure), and an assessnment of how nmuch brine would be consuned
by chem cal reactions. Another comrenter stated that the
screeni ng anal ysis had been m sinterpreted because details of the
assunptions used in the original screening analysis had not been
considered. This comenter also stated that results of

addi tional analysis submtted by DOE as comments showed that the
t wo- di nensi onal BRAGFLO code used in the CCA PAresults in a
conservative estimate of the rel eases when conpared to results
froma three-di nensi onal code.

The EPA exam ned the screening anal ysis nentioned by the
commenters. The Agency found that the divergence between the
results of the two-dinensional and three-dinensional versions of
BRAGFLO occurred only at very high (lithostatic®®) pressures that
woul d occur seldomif ever in the repository. (Docket A-93-02,

IltemV-C 1, Section 5) For sinulations at the gas generation

Z Lithostatic pressure is the pressure exerted by overlying

rock | ayers.
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rates used in the CCA PA, the two-dinmensional BRAG-LO code

predi cted greater brine inflows than the three-dinensional code.
(Geater brine inflows could potentially lead to greater direct
brine rel eases.)

The EPA al so consi dered how nuch brine would be consuned in
chem cal reactions. One of DOE s studies showed that brine is
consuned by corroding steel barrels and | eaves behind at |east 20
percent of the original steel at the end of 10,000 years for 99
percent of the sets of sinulated conditions tested in the CCA PA
(Docket A-93-02, Itemll-G7, p. 2-12) Based on this study, EPA
concl uded that even if the 3D nodel predicted additional brine
i nfl ow (beyond that predicted in the current 2D nodel), this
brine wll sinply be consuned in chemical reactions (i.e.,
corrosion of metal drums), and will not go to the surface as
direct brine releases. 1In addition, the Agency |ooked at results
of additional simulations that DOE conducted to conpare BRAGFLO
2D and 3D results. (Docket A-93-02, ItemIV-G 34, Attachnent 1
and February 25, 1998, nenorandum) DCE s results show that the
use of a two di nensional representation does not result in an
underestimate of direct brine release during human intrusion. In
all cases investigated, the two dinensional sinulations
consi stently predict either the sanme or higher repository
pressures and brine saturations than their correspondi ng three-

di nensi onal sinulations, leading to |larger releases. The Agency,
t herefore, concludes that the two-di nensi onal BRAGFLO code
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results in conservative estimates of rel eases fromthe repository
conpared to results froma three-di nensi onal nodel

In addition, EPA found that DOE sufficiently docunented its
devel opnment of conceptual nodel s and scenarios, including
alternative conceptual nodels considered, in the CCA and
addi ti onal docunentation submitted to the Agency. Therefore, EPA
finds DCE in conpliance with the requirenments of 88194.23(a)(1)
and (a)(2) with respect to nodeling of brine and gas fl ow.

h. Ear t hquakes

Several public comments raised concerns about the effect
t hat earthquakes could have on the repository and the contai nnent
of waste. Several commenters refer to a recent (January 4, 1998)
eart hquake in New Mexico, over 100 mles fromthe WPP site, as
an indication of the weakness of the WPP site for disposal
pur poses.

In the CCA, DOE exam ned seismicity as part of its features,
events, and processes, analyses, and concl uded earthquakes coul d
be excluded fromthe PA cal cul ati ons based on | ow consequences.
This conclusion is drawn froma wealth of know edge about the
seismc activity and processes in the region, but is based
primarily on the fact that the intensity of ground shaking (the
primary cause of destruction froman earthquake) is significantly
| ess underground than at the surface. In addition, the ductile

nature of a salt deposit makes it deformdifferently than typical
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hard rocks, so the displacenent due to rupture (if any) will be
| ess. The EPA reviewed DOE s earthquake (seismc) scenario in
the Technical Support Docunent for 194.14: Content of Conpliance
Application, Section IV.B.4.f. (Docket A-93-02, ItemV-B-3) The
EPA concurs with DOE' s analysis, that the probability of a

rel ease of radionuclides fromthe repository due to the opening
of fracture pathways caused by an earthquake is very small.

Many years of seisnological nonitoring, mcroseisnmal studies
and geol ogi ¢ study denonstrate that there are no probabl e sources
of | arge earthquakes at or near the WPP site. (Docket A-93-02,
I[temI1-G 1, Chapter 2.6) The only sources of significant
earthquakes in the region lie far to the west of the site al ong
the RRo Gande rift or to the south along major plate tectonic
features in Mexico, although neasurabl e earthquakes have occurred
closer to the WPP. (Docket A-93-02, Itemll-G1, Chapter 2 and
Appendi x SCR) M cro-earthquakes (nmagnitude 3.0 or snaller on the
Ri chter scale), nost of which are too snmall to be felt, or small
shal | ow tel esei smal ground notion related to di stant earthquakes
are the only seismcity expected at the WPP site during the very
short period that the repository will persist as an underground
opening. The EPA notes that the site of the January 4, 1998,
earthquake is located in the Ro Gande R ft—ever 100 m | es east
of WPP—and seismc activity in that area, including the January
4, 1998 earthquake, was too snall to have an inpact at WPP
Therefore, EPA finds that the effects of earthquakes need not be
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considered in performance assessnents. (See Docket A-93-02, Item
V-B-2, CARD 32, Section Q
i Concl usi on

The EPA finds that DCE adequately assessed the site
characteristics for the purposes of the PA and use in conparison
with EPA s radi oactive waste disposal standards and W PP
conpliance criteria. The results of EPA's review of the CCA and
addi ti onal information provided by DCE is provided in CARDs 14,
23, 32 and 33. (Docket A-93-02, Item V-B-2)
4. Par anet er Val ues
a. I ntroduction

Paraneters are nunerical values or ranges of nunerical
val ues used in the PAto describe different physical and chem ca
aspects of the repository, the geology and geonetry of the area
surroundi ng the WPP, and possi bl e scenarios for human intrusion
Sonme paraneter values are well-established physical constants,
such as the Universal Gas Constant or atom c masses of
radi onucl i des. Paraneters al so can be physical, chem cal or
geol ogi ¢ characteristics that DOE established by experinentation.
The DCE has al so assigned paraneters to aspects of human
I ntrusion scenarios, such as the dianmeter of a drill bit used to
drill a borehole that m ght penetrate the repository.

Section 194.23(c)(4) requires detail ed descriptions of data

col l ection procedures, data reduction and analysis, and code
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i nput paraneter devel opnent. Section 194.14(d) requires DCE to
describe the input paraneters to the PA and to discuss the basis
for their selection. Section 194.14(a) requires DOE to descri be
the characteristics of the WPP site, including the natural and
engi neered features that nay affect the performance of the

di sposal system which is part of the process of paraneter

devel opnent .

The Agency reviewed the CCA, paraneter docunentation, and
record packages for approximtely 1,600 paraneters used as i nput
values to the CCA PA cal cul ations. The EPA further reviewed
paraneters record packages and docunentation in detail for 465
paraneters inportant to performance of the disposal system The
Agency sel ected paraneters to review in depth based on the
following criteria:

1 paraneters that were likely to contribute significantly to

rel eases or seened to be poorly justified,

paraneters that control various functions of the CCA PA
conputer codes that were likely to be inportant to
cal cul ations of releases and inportant to conpliance with

the contai nnent requirenents of 8191.13; and

ot her paraneters EPA used to evaluate the overall quality of
Sandi a National Laboratory’s (“SNL”) docunentation
traceability.

After its initial review, EPA found that DOE had a great

deal of docunentation available in the SNL Records Center
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supporting nost of the paraneters used in the CCA PA. However,
EPA had sone concerns about the conpl eteness of the list of CCA
PA paraneters in the CCA and the SNL Records Center, the
description and justification to support the devel opnent of sone
code i nput paranmeters, and the traceability of data reduction and
anal ysis of paraneter-related records. The Agency did not agree
with the technical justification of sone paraneter val ues and
probability distributions.

The Agency later required DCE to perform additional
calculations in a Performance Assessnent Verification Test
(“PAVT”) in order to verify that the cunul ative inpact of al
requi red and other corrections to input paraneters, conceptua
nodel s, and conputer codes used in the PA was not significant
enough to necessitate a new PA. The EPA directed DCE to
I ncorporate nodified values or distributions for twenty-four
paraneters in the PAVI. (Docket A-93-02, Itemll-1-27) The PAVT
showed that the calcul ated rel eases may increase by up to three
times fromthose in the original CCA PA, but that the WPP is
still an order of magnitude bel ow the contai nment requirenents in
8191.13. The DCE satisfied EPA's concerns about the paraneters
by incorporating EPA's changes to the paraneter val ues and
paraneter distributions in the PAVT.

During the public conmment period on the proposed rule,
nmenbers of the public expressed concern about a few specific
paranmeters used in the PAVT: distribution coefficients (K;), the
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perneability of borehole plugs, the characteristics of a
potential brine pocket, and the solubility of different actinide
ions in brine. Comrenters stated these particul ar paraneters
coul d have an especially great inpact on rel eases, and therefore,
on the results of the PA
b. Distribution Coefficient (K,

As the primary radionuclide pathway during an intrusion, the
Cul ebra was the subject of many public comrents, especially
related to distribution coefficients®® (K, values). In DCE s
conceptual nodel the Culebra is characterized as a fractured
dolomte that has dual -porosity and acts to physically retard
novenent of contam nants. In a dual-porosity rock unit, ground
water is believed to flow through the fractures, but water and
contam nants can access the pore space within the rock matrix
away fromthe fractures. Mvenent of water and contamnants into
the pore space slows (retards) their respective forward novenent.
This physical retardation is necessary in order to have chem cal

retardation. |In the process of chem cal retardation

# Dissolved waste mgrating out of the disposal site would

mgrate as atons with a positive electrical charge, or cations;
these could be cation species such as Pu*™ or U®  Wen liquid
such as brine carries the cations through sedi nent or rock, sone
of the cations becone attached to the surface of these solids.
Therefore, the cations travel nore slowy than the liquid as a
whol e. The rate of advance of the cation as the liquid mgrates
can be described with a nunber called a retardation factor.
Distribution coefficients, or Ks, are used in calculating the
retardation factor.

118



contam nants diffuse fromthe fractures into the pore space where
they can adsorb onto the rock nass. This adsorption is described
by distribution coefficients, or K, val ues.

The CCA indicated that there were no contributions to total
rel eases fromthe ground water pathway. (Docket A-93-02, Itemll-
G 1, Chapter 2) This was due to the |imted anount of
contam nated brine predicted to reach the Cul ebra and the fact
t hat radi onuclides adsorbed into the Cul ebra dolomte did not
nove with the ground water flow. That is, the novenent of the
radi onuclides were retarded with respect to the ground water
flow The estimate of the extent of the retardation (i.e., the
Ky val ue) was based on | aboratory tests using crushed rocks and
smal | colums of rock. (CCA, Docket A-93-02, Itemll-G 1, Chapter
6)

The EPA reviewed DOE's K; values in detail. (Docket A-93-02,
Item V-B-4) Based upon the review of DOE s data, nethodol ogies,
and concl usi ons, EPA proposed that the K; ranges suggested by DOE
were sufficient for the PA. (62 FR 58799) The EPA al so concl uded
that the |l aboratory tests were conducted appropriately and that
the K, values DCE derived fromthis testing are reasonable, given
t he experinental evidence, and sufficient for PA purposes.

(Docket A-93-02, ItemV-B-2, CARD 14, Section 14.B.5)
Commenters stated that DOE' s experinments did not produce K,

val ues that are representative of conditions in the Culebra. The
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DCE data on actinide K;values are derived directly fromthe
results of a nunmber of experinments (e.g., crushed rock, colum
tests) conducted with brine solutions that are representative of
brines in the disposal system The DOE used sanples of the

Cul ebra Dolomte and brine solutions that are considered to be
representative of the field situation. These data were

suppl enented by experinents with other natural dolomtes and
colum experinents, in which the effects of a field-realistic
solid to solution ratio could be investigated. The |aboratory-
derived K; val ues are expected to overestimate the nobilities of
the actinides, making themreflective of upper bounds for

predi cting the maxi num possible rates of actinide mgration in
the PA calculations. Therefore, it is reasonable to expect that
t he range of actinide K, values obtai ned fromthe DOE experinents
are inclusive of any scale-effects that m ght produce a different
average K, value than the experinmental average in either the
greater or |esser directions. Docket A-93-02, Item V-B-4,
Section 4.4 presents EPA's analysis of field K; testing.

The DOE' s experinental results show that each of the
actinides tested is adsorbed to the rock matrix to varying
extents; hence, they will not mgrate as fast as the overall rate
of horizontal water flow (i.e., the actinides wll be
attenuated). These results are consistent with general theories
of the adsorptive behavior of cationic solutes under al kaline pH
condi tions.
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The EPA reviewed DOE s actinide K, values and concl uded t hat
t he popul ation of K; values determ ned in DCE experinents was not
wel | -represented by a uniformdistribution. The Agency
recommended that a |oguniformdistribution be used in the PA
calculations. In the PAVT, |oguniformdistributions for the
actinide K, values were used. (WPO# 47258; Docket No A-93-02,
Iltem11-G39) The results of PAVT still resulted in conpliance
wth regulatory release |imts. Therefore, EPA determ ned that
the CCA PA was adequate for the purpose of determ ning
conpliance. (Docket A-93-02, ItemV-B-4)

The DOE al so perfornmed boundi ng cal cul ati ons using the
m ni mrum K; val ues necessary to achieve conpliance with EPA
limts. The bounding estinmates were obtained for plutonium
(?**Pu) and americium (?*Am), which are critical actinides with
respect to releases to the accessible environnent. Results of
DOE’ s boundi ng assunptions (whereby all other factors are set to
the | east favorable value) indicate that a K, of 3 mlliliter per
gram (m/g) is sufficient for conpliance for *°Pu and ?**Am
Estimat es based on typical CCA sanple sets indicate that K,
val ues greater than 1 m /g are sufficient for conpliance. (A
hi gher K, value indicates greater retardati on—er |ess novenent—ef
radi onuclides.) The K, ranges determ ned from DOE col um
experiments, conducted since subnission of the CCA for #*°Pu and

'Am are typically greater than 100 m /g, thus inferring that K,
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val ues used in the PA are nore than sufficient to ensure
conpliance with EPAlimts with respect to accessible environnent
rel ease through the Cul ebra. For these reasons, the actinide K,
val ues devel oped by DOE are considered to be adequate for
representing actinide nobilities in the PA cal cul ations. (Docket
A-93-02, Item V-B-2, CARD 14, Section 14.G5)

The EPA reviewed and responded to the public comments on K
val ues and finds the K; values used in the PA are sufficient.
Refer to EPA Techni cal Support Docunent for Section 194. 14:
Assessnment of K; Values Used in the CCA for EPA's detail ed
review. (Docket A-93-02, Item V-B-4)

C. Actinide Solubility

Actinide solubilities are used in the conputer codes to
cal cul ate the actinide concentrations released fromthe
repository. They are inportant because as radi onuclides dissolve
in brine, they are nore easily released fromthe disposal system
t hrough direct brine rel ease nechani sns. Conmmenters questi oned
the anal ysis of certain chemcal conditions in the disposal
systemrelating to backfill, |igands, uncertainty, and oxidation
st at e anal ogy.

An inportant factor influencing actinide solubility is the
magnesi um oxi de (MgJO) backfill DCE proposed to enplace in the
W PP. The DCE indicated that MyO backfill enplaced with

transurani c waste would mtigate the solubility-enhancing effects

122



of carbon di oxide fromwaste degradation. The DOE proposed to
enpl ace a | arge amount of MO in and around waste druns in order
to provide an additional factor of safety and thus account for
uncertainties in the geochem cal conditions that would affect CO
generation and MO reacti ons.

Commenters stated that DCOE has not shown the predicted MgO
chem cal processes will take place. The DCE provided
docunentation in the CCA and supplenentary information that MO
can effectively reduce actinide solubility in the disposal
system \While the conceptual nodel peer review panel initially
rejected DOE's conceptualization of the Chem cal Conditions
Model , DCE provi ded additional information on MO processes and
the peer review panel |ater concluded that MO processes w ||
i ndeed take place as initially postulated by DOE. The EPA
concluded that DOE's qualitative justification was sufficient to
show t hat the enpl acenent of MyO backfill in the repository wll
hel p prevent or substantially delay the novenent of radionuclides
toward the accessi bl e environnment by hel ping to maintain al kaline
conditions in the repository, which in turn favors | ower actinide
solubilities. Furthernore, DOE' s bounding of pHlevels to a
narrow range greatly reduces the uncertainty associated with pH
and actinide solubility in the PA. Refer to CARD 24, Section
24.B. 6, and CARD 44 for further discussion of the effects of MO
(Docket A-93-02, Item V-B-2)

The EPA received nunerous comrents regarding DOE' s | ack of a

123



sensitivity analysis on the effects of organic |igands and that
organi ¢ |ligands other than ethyl ene di am netetraacetic acid
(“EDTA”) shoul d have been considered. Organic |igands are

i nportant since they can increase nore nobile fractions, i.e.,
can make nore radi onuclides available for transport. O ganic
chem cals are expected to be part of the waste, especially
because many were used in the separation of actinides during

chem cal processing of nuclear materials. DOE s boundi ng

cal cul ations and incorporation of uncertainty ranges to represent
actinide concentrations in the PA cal cul ations indicate that
organic ligands will have only a mnor effect on the solubilities
of actinide solids under the expected repository conditions. The
EPA found, through independent calcul ations, that there is no
substantive information that could be gained by conducting a
sensitivity analysis on the effects of organic |igands or
conducting the calculations with citrate rather than EDTA, since
EDTA provi des a conservative assessnent of the effects of |igands
on solubility of actinide solids. (Docket A-93-02, Item V-B-2,
CARD 24, Section 24.E.5) The EPA agrees with the concl usions of
the Waste Characterization | ndependent Revi ew Panel “that under
the conditions of MyO backfill, chelating agents (e.g., organic
ligands) will have a negligible effect on repository performance.
The Panel notes that, even at the basic pHin the repository, the
availability of transition netals may be enhanced due to the
formati on of sol uble hal o conpl exes, maki ng an even stronger case
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that base netals control ligand chem stry.”

Commenters al so expressed concern about the solubility
uncertainty range used in the PA conputer codes. The DCE
determ ned that the avail abl e experinental data for the oxidation
state +IV actinides (i.e., plutonium uranium and neptunium
were insufficient for nmaking such conparisons. However, the
experinmental procedures for determning the solubilities of +lIV
actinide solids are not substantially different fromthose used
to determine the solubilities of +Il1l and +V actinide solids.
Theref ore, EPA concl uded that the uncertainties determ ned for
the +l1l1 and +V actinide solids would be inclusive of those that
woul d be obtained for +lIV actinide solids, which are based on
experinmental neasurenents of thoriumoxide. This expectation is
based on the fact that DOE used the outernost limts of the
di fferences between nodel results and experinmental results for
all data exam ned to define the breadth of the uncertainty
limts. This procedure greatly expands the size of the
uncertai nty bounds beyond what m ght be cal culated from
statistical treatnment of the distribution of the differences.
(Docket A-93-02, ItemV-B-2, CARD 24, Section 24.B.6; and Item V-
B-17) The EPA therefore finds that the uncertainty bounds on
actinide solubility are adequate for use in the PA

Finally, commenters raised issues regarding the [imtations
of the oxidation state analogy in the Actinide Source Term
D ssol ved Species Mddel. 1In short, the actinide oxidation
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anal ogy neans that actinides of the sane oxidation state tend to
have sim | ar chem cal properties under simlar conditions. The
oxi dation state analogy is based on standard i norganic chem stry
principles. This generalization can be made because chem ca
reactions involving ionic species are related primarily to the
charge densities of the reacting species. Actinides with the
same oxidation state have the sane core electronic structure;
hence they have simlar ionic radii and charge densities, which
in turn | eads to anal ogous chem cal behavior in solubility and
aqueous speci ation reactions. In addition to the theoretical
basi s, DCE conducted experinental studies that confirned the
validity of the oxidation state anal ogy, and subsequently
enployed it in its representation of the solubilities of
actinides. The EPA finds that the actinide oxidation state is
adequate for use in the PA (Docket A-93-02, Item V-B-2, CARD 24,
Section 2.B.6)

For details regarding chem cal reactions of MJO see CARD 24
(Waste Characterization) and CARD 44 (Engineered Barriers). For
further information regarding the PA nodeling of solubility and
chem cal conditions in the repository, see CARD 23 (Mdels and
Comput er Codes). CARDs can be found in Docket A-93-02, Item V-B-
2.

d. Brine Pockets

The Castile Fornmation |ies underneath the Sal ado Fornati on,
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where the WPP is located. This stratum contains pockets of

bri ne under pressure. One of the paraneters in the PA that
commenters believed to be inportant is the probability that a
driller will hit a brine pocket in the Castile. The CCA PA
nodel s the possibility that a drill bit could penetrate a brine
pocket in the Castile Formation, allowing brine to rise up the
borehol e and into the repository. The brine could then dissolve
radi oactive waste and could carry it to the earth’s surface if
another driller bored a hole into the repository. This could

i ncrease the anmount of radioactive waste reaching the accessible
envi ronnent .

Some conmenters expressed concern that brine from brine
pockets in the Castile Formation could travel up to the |evel of
the repository, or even to the earth’s surface. The EPA believes
that this is not a problemunless the repository is disturbed by
human intrusion. Because it is difficult for water to travel in
the Sal ado and Castile formations (i.e., they have | ow
pernmeability), there is no natural connection between a Castile
bri ne pocket and the waste panel area under undi sturbed
condi ti ons. These brines are also either saturated or nearly
saturated with soluble mnerals such as salt (halite), and thus,
the brine in pockets will not dissolve the surrounding material.
(Docket A-93-02, Itemll-G 1, CCA Chapter 2, Table 2-5) However,
in the case of a deep drilling intrusion that goes through a
wast e panel and into the Castile, it is possible that the driller
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wWill intercept brine in the Castile and create a pat hway for
Castile brine to flowinto the repository and interact with the
waste. The probability of human intrusion through the WPP
repository to an underlying Castile brine pocket is a key
conmponent of the PA

The 1992 draft PA considered the probability of a driller
hitting a brine pocket under the waste area with a range of 25
percent to 62 percent, based on geophysical work that suggested
brine may be present. (Docket A-93-02, ItemlIl-G 1, Reference
#563) In the CCA PA, DCE assigned a probability of hitting a
bri ne pocket of 8 percent, based upon a geostatistical analysis
of oil and gas wells in the vicinity of WPP. The Agency
bel i eved that the assigned probability was | ow, based upon data
fromone particular DOE study using the Tinme Domain
El ectromagnetic (“TDEM) nethod. |In addition, EPA found there
was consi derabl e uncertainty in this parameter. Therefore, in
t he PAVT the Agency required DCE to change the constant val ue of
this paranmeter to a uniformprobability distribution from1
percent to 60 percent, based upon data in the TDEM st udy.

(Docket A-93-02, ItemlIl-1-27)

Many commrenters questioned the use of a uniformdistribution
from1l percent to 60 percent as the range for the probability of
hitting a brine pocket that EPA specified be used in the PAVT.
Sone believed that EPA should require DCE to exam ne a
probability of 100 percent for hitting a brine pocket, based upon
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data from DOE' s W PP-12 borehol e, which suggested that a | arge
reservoir of brine mght lie in the Castile Formation under the
W PP Land Wthdrawal Area. Qhers reconmended that EPA require
DCE to repeat the PA assum ng a constant probability of 60

per cent .

The EPA carefully evaluated the potential occurrence of
bri ne pockets below the WPP. The EPA agrees that there is
significant uncertainty concerning the existence of a brine
pocket beneath the repository. For this reason, EPA required DOCE
to reevaluate the probability of hitting a brine pocket in the
PAVT using a probability distribution rather than a constant
val ue.

The EPA al so consi dered the possibility that the brine
pocket indicated by WPP-12 data nmay underlie 100 percent of the
repository. Based on reservoir volunme and thickness data from
W PP-12, comrenters found that a cylindrically-shaped reservoir
could underlie the entire repository. However, EPA considers
this unlikely because brine in the Castile does not reside in
honbgeneous and wel | -defined reservoirs. |Instead, it is believed
to reside in vertical or subvertical fracture systens, which may
be extensive and contain significant volunmes of brine. (Docket
A-93-02, Itemll-G1, Appendix MASS, Attachnent 18-6) Al t hough
EPA agrees that part of the WPP-12 reservoir may underlie part
of the repository, the tinme-domain el ectromagnetic (“TDEM)
survey data do not support specul ation of a 100% probability of
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an encounter. (Docket A-93-02, ItemlIl-G1, Chapter 2.2.1.2.2;
I[tem V-B-3, section IV; Item V-B-14, Sections 4.1, 4.4, and 4.5)
In addition, as pointed out by one of the comrenters reconmendi ng
a probability of 60 percent, sone borehol es adjacent to brine-
produci ng boreholes near the WPP site are known to be dry. 1In
view of the lack of support fromthe TDEM data and the ot her
concerns expressed above, EPA concludes that avail able data do
not support a 100 percent probability of hitting a brine pocket.

The EPA established its 1 percent to 60 percent range of
probability for hitting a brine pocket based upon data fromthe
TDEM survey. The Agency exam ned the data and found that the
probability distributions for encountering brine under the WPP
varied w dely, depending on whether or not one assuned that brine
pockets exist below the bottomof the Anhydrite Il |ayer near
the top of the Castile Formation. Using the base of the
anhydrite layer as the cutoff, EPA s sinulations showed that the
fraction of the excavated area of the repository underlain by
brine varies from1l to 6 percent of the excavated area. Using
t he base of the Castile as the cutoff, the fraction of the
excavated area of the repository underlain by brine would range
fromabout 35 to 58 percent. According to the 1992 WPP PA,
Castile Formation brines are generally found in the uppernost
anhydrite layer (usually Anhydrite II11), rather than all the way
through the Castile. (Docket A-92-03, Itemll-G 1, CCA Reference
#563, Vol. 3, p. 5-4) If brine is confined to the upper
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(Anhydrite 111) layer, which is the nore probabl e case based on
geologic information, the maxi numfraction of the repository area
underlain by brine is 6 percent. However, in order to exam ne
the possible effects of the nore conservative case, EPA chose to
assunme an equal probability that a driller would hit a brine
pocket in either the upper Anhydrite Ill layer or the base of the
Castile. Therefore, EPA used a probability range in the PAVT
with a |ow value of 1 percent based on the upper anhydrite |ayer
and the high value of 60 percent derived by rounding up the

hi ghest value fromthe TDEM survey. The EPA believes that

exi sting information supports the range used in the PAVT as
valid, and probably conservative, values for the probability of
hitting a brine pocket.

The Agency al so notes that a sensitivity analysis of the PA
paraneters submtted in comments showed that the final results of
the PA were not significantly affected by increasing the
probability of hitting a brine pocket. Even when the Castile
bri ne encounter probability was increased to 100 percent—the
hi ghest possi bl e probability—there was no significant difference
between the resulting nean CCDF and the nean CCDF in the CCA,
whi ch was based upon a brine encounter probability of 8 percent.
(Docket A-93-02, ItemIV-G 43) The EPA believes that 100 percent
Is an unrealistically high probability. The results of this
study confirmthat exam ning such a probability in nore detai
woul d provide little added i nformation about the performance of
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t he W PP.

Commenters stated that the range of the conpressibility of
rock surrounding a Castile brine pocket used in the CCA PA was
too wide. They also believed that the brine pocket volune val ues
used in the PA were too small. Castile rock conpressibility is
one of several paraneters that affects the vol une of brine
pockets in the Castile. This is inportant because a drill bit
woul d be nore likely to hit a |large brine pocket than a snall
one.

The EPA agrees with commenters that DOE s paraneters for
rock conpressibility in the Castile and representati on of brine
pocket size/volunme in the CCA PA were not consistent with
avai l abl e information. The EPA al so believes that the paraneters
of the Castile brine pockets are highly uncertain. |In order to
capture this uncertainty, the Agency believed it would be
appropriate to sanple froma range of paraneter val ues, rather
than to use a single estimate, as DOE did in the CCA PA. In the
PAVT, EPA required DOE to use a range of possible brine pocket
vol unmes. (WPO#41887. See Docket A-93-02, ItemV-B-1. See also
Docket A-93-02, Item V-B-14.) Changing the rock conpressibility
of the Castile and the Castile porosity effectively nodified the
sanpl ed brine pocket volune to include, nore representatively,
the possibility of |arger brine pocket volunes |ike those
expected based on data fromthe WPP-12 borehole. The EPA found

that nodification of these paraneters in the PAVT did not result
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in releases that exceed EPA s contai nnent standards. Based on
these results, EPA has concluded that the CCA PA was adequate for
t he purpose of denonstrating conpliance.

e. Pernmeability of Borehol e Plugs

In the PA nodeling, DOE assuned that people drilling for
resources would foll ow standard practice and plug the borehol es
| eft behind. As long as these borehole plugs remain intact, the
pressure of gases generated fromthe waste will build up inside
the repository. The nore perneable the borehole plugs are, the
nore gas will be capable of escaping fromthe repository. This
woul d reduce pressure in the repository and therefore woul d
reduce the potential for releases of radioactivity through
spallings or direct brine release froma future drilling event.
In the CCA PA, DCE nodel ed a situation in which borehol e plugs
between the Castile and Bell Canyon Formati ons woul d renain
I nper neabl e, and nost borehole plugs closer to the earth's
surface woul d disintegrate after two hundred years and woul d
beconme nore perneabl e.

One commenter stated that the CCA does not nodel the gas
bui | dup which would result frominperneable plugs. The EPA does
not agree that the CCA does not nodel gas buildup. 1In the CCA PA
and PAVT, gas pressure is allowed to build up in the undisturbed
repository. Pressure would be released if a borehole is drilled

into the repository. In sone of the PA sinulations, pressure
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bui | ds up again, although not to undisturbed levels, after it is
rel eased during a borehole intrusion. (Docket A-93-02, Itemll-G
7, Figure 3.3.1) However, EPA was concerned about DCE s
assunption that a relatively small nunber of borehol e plugs would
have | ow perneability. 1In the CCA PA, DOE assuned that 98
percent of the boreholes would be plugged with either two or
three plugs, where the top plug woul d degrade and becone nore
permeabl e, and 2 percent of the boreholes were plugged with a
single | ow perneability plug. The EPA was concerned that an
assunption that only 2 percent of the boreholes had | ow
pernmeability m ght not be conservative. Therefore, EPA required
that the perneability range for borehole plugs in the PAVT be
broadened to include | ower values (at which gas will not escape
at a significant rate). This paraneter change ensured that the
PAVT woul d nore frequently incorporate | ow borehole perneability
and gas pressure buildup for nore sinulations than in the CCA PA
providing a nore conservative result.

O her commenters expressed concern that the borehole plug
permeabilities used in the CCA PA and the PAVT were too high, and
m ght underestimate rel eases of radioactive material fromthe
W PP. One commenter pointed out that EPA retained the
perneability used by DOE as a high value and then added a range
of perneabilities extending to | ower values after the Agency
rejected DCE' s initial value as too high.

In the PAVT, EPA required that two changes be made regardi ng
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the perneability of the borehole plugs. First, the Agency
required that the perneability of the intact plugs during the
first two hundred years of the plug lifetinme be treated as a

vari able or probability distribution rather than as a fixed
paraneter, with a range bounded by val ues found in the
literature. The range of val ues included borehol e plug
perneabilities both higher and | ower than the constant
pernmeability used in the CCA. In addition, EPA required DCE to
use a range of perneability values to represent the perneability
of borehol e plugs that have started to degrade. The upper end of
the new range was the sane perneability as that used in the CCA,
but the | ower end of the range was reduced by three orders of
magni tude and the nedi an was reduced by an order of magnitude.
The Agency believed that the upper end of the range chosen by
DCE, based upon the perneability of silty sand, was reasonable
because an abandoned borehol e plug could degrade to this type of
debris over long periods of tinme. Since the perneability of the
actual borehole fill material at some tinme well into the future

I s unknowabl e, the Agency believes that the use of data based on
natural materials is a reasonabl e approach. However, the Agency
was not satisfied with the rationale for the | ower end of the
range originally chosen by DOE. The EPA believes that there is
sonme probability that the concrete borehole plugs will not
degrade as assuned in the CCA PA. Consequently, in the PAVT, EPA
set the lower end of the range at a perneability val ue consi stent
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with intact concrete.

One comenter stated that DOE had not sufficiently accounted
for uncertainty in the lifetime of a borehole plug before it
degrades. (A borehole plug with a longer lifetinme would take
| onger to becone nore perneable and would allow nore gas to build
up in the repository.) This conmenter stated that DCE shoul d
perform additional calculations to investigate how borehol e plug
lifetimes could influence repository conditions and conpliance
wi th the contai nnment requirenents.

The EPA also initially had concerns that uncertainty about
the lifetinme of borehole plugs had not been sufficiently
represented in the CCA PA. In order to reflect this uncertainty,
t he Agency required DCE to use a probability distribution of
borehol e plug perneabilities for intact plugs during the first
two hundred years of their lifetinme in the PAVT, rather than a
constant value. The sanpled range of perneabilities includes
val ues representing the perneability of both intact (newer) plugs
and disintegrating (older) plugs. Therefore, EPA believes that
this change nmade in the PAVT adequately addresses the effects of
uncertainty in borehole plug life.

5. Oher Performance Assessnent |ssues

The EPA used many nethods to anal yze specific scenarios or

characteristics that DOE included in the PA. Comenters had

concerns about these nethods, since the soundness of EPA' s
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concl usi ons woul d depend upon the soundness of the methods used
to reach those conclusions. Comenters disagreed with aspects of
a few types of analyses in particular: sensitivity analysis, and
the PA verification test (“PAVI"). Sensitivity analysis is a
comput er nodel i ng techni que that exam nes whether results of
conmput er nodeling will change significantly if a particul ar
paraneter value is changed. The EPA s approach to sensitivity
anal ysis is docunented in EPA s Technical Support Document for
Section 194.23: Sensitivity Analysis. (Docket A-93-02, V-B-13)
The PAVT was a set of 300 sinulations of additional performnmance
assessnent cal cul ations required by EPA The PAVT i npl enent ed
DCE s PA nodeling using the sane sanpling nethods as the CCA PA
but incorporating paraneter val ues that were sel ected by EPA
Because some commenters di sagreed with DOE s approach to the PA
and EPA's approach to its analysis, they recommended that the
Agency require DCE to repeat the PA using different scenarios or
characteristics of the WPP and its surroundi ngs; these issues
are discussed in preceding sections of this preanble related to
t he PA.
a. Sensitivity Analysis

Conput er nodel ers performa sensitivity analysis for a
paraneter in a nodel to find out if results of nodeling are
sensitive to (significantly affected by) that paraneter. |If the

results of nodeling are not sensitive to the paraneter, then the
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exact value of the paraneter is not inportant to the results of
nodel i ng.

The conpliance criteria require DOE to docunent the
devel opnent of input paraneters for the PA under 88194. 14(d),
194.23(c)(4), and 194.34(b). As part of its paraneter
devel opnment, DOE conducted a sensitivity analysis of paraneters
used in the CCA PA. (Docket A-93-02, ItemlIl-G 1, Appendix SA
Vol ume XVI) The EPA reviewed this and supplenentary information
t hat docunents DCE sensitivity analysis of the paraneters sanpled
in the PA. (Docket A-93-02, Itemll-G7) As the Agency
continued in its review of the CCA and supporting docunentati on,
EPA found that there were three categories of paraneters not
fully docunented in the CCA docunents or in the Sandia Nationa
Laboratory WPP Records Center. These categories were: (1)
paranet ers | acki ng supporting evidence; (2) paraneters having
data records that support values other than those sel ected by
DCE; and (3) paraneters that are not explicitly supported by the
rel evant data or information. The EPA expressed concern about 58
paraneters of the 465 paraneters that EPA reviewed in detail.
(Docket A-93-02, Itemll-1-17) For these 58 paraneters, EPA
eval uat ed whet her changi ng the paraneter val ues woul d have a
significant inpact on the results of conputer nodeling, primrily
through the use of a sensitivity analysis. (Docket A-93-02, Item
V-B-13) (Distribution coefficients, or K; values, were exam ned
I n separate cal cul ati ons and anal yses conducted by EPA. (Docket
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A-93-02, Itens V-B-4, V-B-7, and V-B-8)) Inits sensitivity
anal ysis, the Agency exam ned changes in output fromthe PA
nodel s maj or subnodel s that cal cul ate rel eases and solubility of
actini des: BRAGFLO™, BRAGFLO DBR?®, CUTTI NGS_S?°, SOURCE TERM’,
and CCDFGF?®. The EPA found that 27 of the 58 paraneters have a
significant inpact on the results of nodeling and that 31 of the
58 paraneters did not have a significant inpact. Sone of these
paraneters (both significant and insignificant to results) were
subsequently determ ned to be adequately supported based on

addi tional docunentation provided by DOE or Sandi a Nati onal
Laboratory. (Docket A-93-02, Itenms II-1-25 and II1-1-27) For

paraneters that m ght have an inpact on the results of the PA and

#  BRAGFLO predicts gas generation rates, brine and gas

flow, and fracturing within the anhydrite marker beds in order to
predict the future state of the repository.

? BRAGFLO DBR cal cul ates the anount of waste that dissolves
in brine and travels in the contam nated brine as a direct brine
rel ease.

% CUTTINGS S predicts the volune of solid waste rel eased
fromthe repository because of human intrusion drilling. This
i ncludes rel eases fromcavings (material that falls fromthe
walls as a drill bit drills through), cuttings (material that is
actually cut by a drill bit during drilling, including any
waste), and spallings (releases of solids pushed up and out by
gas pressure in the repository).

2’ SOURCE TERM cal cul ates actinide solubilities within the
repository. The solubility values are then used in the NUTS and
PANEL codes to cal cul ate the actinide concentrations in brine
rel eased fromthe repository.

% CCDFGF cal cul ates the conplenentary, cumulative
distribution functions (“CCDFs”) used to show conpliance with
EPA s cont ai nnent requirenents.
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were found not to be adequately supported, EPA required DCE to
perform a Performnce Assessnent Verification Test with revisions
to the significant paraneters.

Commenters stated that they had concerns about the subnodel
approach used in EPA' s sensitivity analysis. One comrenter
stated that EPA had not justified this approach, beyond stating
that it was “a nore sensitive nmethod” than exam ning the fina
results of the conplete PA nodel. Another comenter stated that
EPA had not shown that the subnodel approach for testing
sensitivity related in any particular way to the conpliance
denonstration with the contai nnent requirenments. This commenter
al so stated that EPA had not explained or justified why the
anal ysis used the average of changes in the outputs of the
subnodel s, and that averagi ng output changes m ght disguise the
significance of a paranmeter value change if sonme out puts change
in direct response and ot hers change inversely.

The DCE' s PA nodel uses al nobst 1600 paraneters. Even an
| nportant paraneter may change the final results of the PA by a
relatively small percentage because so many paraneters contribute
to the final results. The different subnodels contain far fewer
paraneters than the conplete PA. Therefore, a change in any one
paranmeter wll cause a greater percentage change in the output
froma subnodel than in the final result of the entire PA
nodeling. It is for this reason that EPA chose to use subnodels.
Thi s approach provided internediate results that would be a nore
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sensitive neasure of reactions of a nodel to changes in input
paraneters than the resultant conplenentary cunul ative
distribution functions (“CCDFs”) used to determ ne conpliance.

The subnodel outputs that EPA anal yzed for sensitivity
i ncluded the outputs nost closely linked with radi onuclide
rel ease and the ability of the WPP to neet EPA s cont ai nnent
requi renents. Exanples of subnpbdel outputs are gas pressure in
the repository; cunulative brine release into the Cul ebra
dolom te; cunul ative cavings rel ease and cunul ati ve spal | i ngs
rel ease to the earth’s surface; and brine flowinto the anhydrite
i nterbeds away fromthe repository. |If a paraneter changes the
subnodel outputs significantly, it may have a significant inpact
on the final results of the PA; however, if a paraneter does not
change t he subnodel output significantly, then it cannot change
the final results of the PA significantly. |In addition, EPA
notes that the nature of the testing—which included three node
runs at | ow, average, and high paraneter val ues—neans that it is
not practical to develop nean CCDFs. It would be necessary to
run all of the PA codes for each paraneter change a hundred tines
to create a single CCDF. Therefore, except for those paraneters
i ncluded in the CCDFG- code, it would have been extrenely
cunbersone and tinme-consumng to performa sensitivity analysis
on the final results of the PA

The Agency di sagrees that averagi ng the subnodel outputs
di sgui ses the significance of a paraneter value change if sone
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out puts change in direct response and ot hers change inversely.
The EPA used absol ute val ues® of the percent changes in
conputing the average percent changes. If two paraneters had
i nverse rel ationshi ps, those rel ati onshi ps would not cancel each
ot her out because the final results would be an average of the
absol ute values. Averaging of the percent changes in the key
subnodel outputs was a significant step only for the paraneters
in the BRAG-LO code, where average changes to output were
devel oped based on 11 nodel outputs. The EPA averaged the
results of these el even outputs in order to give equal weight to
each in determning the sensitivity of BRAG-LO paraneters.
Several nenbers of the public comented that nost of the
sensitivity analyses varied only one paraneter, rather than
varyi ng several paraneters at a tine, which potentially could
show a significant conbined result. The EPA varied single
paranmeters in nost of the analyses to identify those paraneters
that were nost inportant to the PA results. One of the problens
with varying nultiple paraneters sinultaneously is that it is
difficult to determ ne which paraneter (or paraneters) led to the
observed result. Analysis of groups of parameters requires the
Agency to find that the entire group of paraneters is sensitive

or not sensitive. In addition, if sonme paraneters in a group

®  Absolute value is the magni tude of a nunber, without a

positive or negative sign. For exanple, positive three and
negati ve three both have an absol ute value of three.
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i ncrease rel eases while others reduce rel eases, a group analysis
may not detect actual sensitivity for individual paraneters.
This is because the sensitivity analysis typically |ooks at |ow,
hi gh, and average values for all parameters in the group

simul taneously. Wthout exam ning the sensitivity of individua
paraneters, the anal yst would not always know enough about the
paraneters to be able to predict the nost extrene situation with
t he greatest consequences of releases. The ability to determ ne
the significance of individual paraneters is inportant because
this allows one to inprove the nodel’s predictive capability by
focusi ng resources on those paraneters that are nost sensitive
and have the greatest inpact on results. It is true that EPA did
not performa separate sensitivity analysis run on groups of
paraneters that it determ ned were insensitive through individua
paraneter tests. The Agency believes that this is not necessary
because the cunul ative cal cul ated sensitivity of these

I nsensitive paraneters is so small conpared to the sensitive
paraneters. For exanple, the sumof the percent changes for al
33 insensitive paraneters in BRAG-LO toget her was 47 percent
(ranging fromO percent to 10 percent each), while the percent
change for the individual sensitive paranmeters ranged from 101
percent to 103,611 percent each. (Docket A-93-02, Item V-B-13,
Table 3.1-1) Therefore, EPA concluded that those paraneters it

found insensitive through analysis of individual paraneters wl|
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not have a significant effect on results of the PA and do not
need to be re-anal yzed in groups.

In addition to performng its own sensitivity analysis on
paraneters, the Agency required DOE to conpl ete a conprehensive
recal cul ation of the entire PAin the Performance Assessnent
Verification Test (“PAVT"). The purpose of the PAVT was to
performa conpl ete eval uation of the synergistic effects of
changi ng i nmportant and questionabl e paranmeters on the outconme of
the PA cal culations. The results of the PAVT indicate that the
cal cul ated rel eases woul d i ncrease when changes are made to the
sensitive paraneters identified by the Agency, but the revised
results of the PAwith these nore conservative paraneter val ues
woul d still be an order of magnitude | ess than the contai nnment
requi renents of 40 CFR 191. 13.

A commenter stated that EPA's sensitivity analysis did not
vary conceptual nodels. The Agency agrees that this is true.
The objective of EPA's sensitivity analysis was to determ ne the
I mportance of sel ected individual parameters and groups of
paranmeters to the PA results. The purpose of a sensitivity
anal ysis on conceptual nodels would be to determne if node
results woul d change significantly using different assunptions or
using alternative conceptual nodels. The EPA exam ned the
conceptual nodels and alternatives, under 88194.23(a)(1) and
(a)(2). As a result of this review, EPA required DOE to conduct
a sensitivity analysis on Cul ebra transmssivity and to exam ne
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the assunption that the Cul ebra acts as a fully confined system
as it pertains to hydrogeochem stry of the Cul ebra. (Docket A-93-
02, Itemll-1-17) The EPA found that the sensitivity analysis
results supported DOE's treatnent of Cul ebra transm ssivity and
treatment of the Cul ebra as a confined system because of the
m nimal i npact on results when changi ng assunptions. (Docket A-
93-02, ItemlIl1-1-31) In addition, the Conceptual Mbdels Peer
Revi ew Panel reviewed the conceptual nodels, as required by
88194. 27 and 194.23(a)(3)(v). The Agency finds that it is not
necessary to performfurther sensitivity analysis on conceptua
nodel s because both the Agency’s and the Panel’s reviews
acconpl i shed the purpose of evaluating the inpact of using
different assunptions or using alternative conceptual nodels.
These reviews found all the conceptual nodels except the
spal lings nodel to be adequate for use in the PA, and concl uded
that the spallings values used in the CCA PA are reasonabl e for
use in the PA (Docket A-93-02, Item V-B-2, CARD 23, Section 7)
The EPA determ ned that DOE adequately provided a detail ed
listing of the code input paraneters; |isted sanpled input
paraneters; provided a description of paraneters and the codes in
whi ch they are used; discussed paraneters inportant to rel eases;
described data collection procedures, sources of data, data
reduction and anal ysis; and described code input paraneter
devel opnent, including an explanation of quality assurance
activities. The DOE al so docunented the probability distribution
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of these paraneters, as required by 8194.34(b). The Agency
anal yzed paranmeter values used in the CCA, including DOE s
docunent ati on of the values and EPA's sensitivity analysis. The
EPA al so required DCE to change these paraneter values in the
PAVT and found that the WPP is still an order of magnitude bel ow
the contai nnent requirenents in 8191.13. (For further discussion
of values for several specific paranmeters, refer to the preceding
preanbl e di scussion, “Paraneter values.” See also Docket A-93-
02, Item V-B-2, CARD 23, Sections 8 and 9.) Therefore, the
Agency determ nes that the CCA conplies with 88194.14(d),
194.23(c) (4) and 194. 34(b).
b. Performance Assessnent Verification Test

The contai nment requirenents at 8191.13 indicate that a
di sposal systemis to be tested through a PA that predicts the
|'i kel i hood of occurrence of all significant processes and events
that may disturb the disposal systemand affect its performance,
and that predicts the ability of the disposal systemto contain
radi onuclides. Section 191.13 requires that a disposal system be
designed so that there is reasonabl e expectation that cunul ative
rel eases (1) have a probability of I ess than one in ten (0.1) of
exceeding the calculated release limts, and (2) have no nore
than a one in one thousand (0.001) chance of exceeding ten tines
the calculated release limts.

In the process of review ng the CCA the Agency found
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problenms with sone conputer codes and with docunentation of
par anet er devel opment. Commenters al so voi ced concerns about
sone paraneters used in the CCA PA during the public coment
period for the Advanced Notice of Proposed Rul emaki ng. The
Conceptual Models Peer Review Panel initially found that one of
t he conceptual nodels used for the PA, the spallings conceptua
nodel , was not adequate. The DOE itself found sone problens wth
sonme of its codes, particularly concerning code stability.
Because of these many concerns, the Agency required DOE to
perform additional calculations in a Performnce Assessnent
Verification Test (“PAVT") in order to verify that the cunul ative
i npact of all changes to input paraneters, conceptual nodels, and
conput er codes used in the PA was not significant enough to
necessitate a new PA. (PAVT, Docket A-93-02, Itenms I1-G 26 and
I1-G28) The PAVT used nodified paraneter val ues and ranges,
sel ected by EPA, in DOE' s PA nodel. Many of these paraneter
val ues were suggested by public comments. The PAVT results
showed rel eases that were higher, on average, than DOE s origina
calculations in the CCA. However, the PAVT results were stil
well within the EPA release |imts stated in 40 CFR 191. 13.
During the public conment period on EPA' s proposed
certification decision for the WPP, comenters rai sed severa
I ssues about the PAVT and about the PA in general. Sone
commenters stated that the PAVT incorporated extrenely
conservative ranges for 24 critical paraneters, and that the PA

147



in general was done in a conservative fashion. Oher comenters
stated that specific paraneter val ues needed to be changed in
order to make nore conservative assunptions. |In particular, the
public nentioned paraneters for actinide solubility, distribution
coefficients (K;), the probability of hitting a brine pocket, and
the perneability of borehole plugs. (These paraneters are

di scussed above.) Commenters al so said that DOE needed to

i nvestigate possi ble human intrusion scenarios nore thoroughly.
Anmong the human intrusion scenarios commenters identified for
further study were air drilling, fluid injection, CO injection,
and potash m ni ng. Menbers of the public commented that DCE had
I ncorrectly assessed geol ogy of the WPP site and the future
state of the waste to go into the WPP. They stated concerns
about the potential for dissolution, for the recharge of ground
water in the Rustler Formation with contam nated brine, for

eart hquakes, and for water entering the Sal ado | ayer and the
nodel i ng of gas generation and flow of brine and gas in the
repository. Many commenters stated that the Agency should
require DOE to run another PA using different assunptions about

t hese topics.

The EPA initially had many of the same concerns as those
menti oned by the public, particularly concerning paraneters and
human i ntrusion scenarios. As discussed in the above preanble
sections on the PA, EPA questioned the values and distributions
of many val ues of the paranmeters. The Agency even required DOE
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to revise sonme paraneter values for the PAVI. The EPA al so asked
DCE to investigate fluid injection further. After receiving
public conments, the Agency did i ndependent work on the possible
i npacts of fluid injection and air drilling, as well as analysis
of the likelihood of air drilling and CO, injection in the
Del aware Basin. (Docket A-93-02, ItemV-C 1, Sections 5 and 8)
After reviewng the information avail able, the Agency concl udes
that DOE' s PA incorporates the appropriate human intrusion
scenari os and geol ogi ¢ and di sposal system characteristics. The
PAVT and addi ti onal anal yses of intrusion scenarios by both DOE
and EPA have adequately addressed concerns rai sed by commenters.
Based upon results of the CCA PA (as confirnmed by the PAVT),
EPA finds that the WPP conplies with the contai nnent
requi renents by a confortable nmargin, even when using nore
conservative paranmeter values that were changed significantly
fromthose in the CCA PA. This nodeling shows that the WPP wi ||
contain waste safely under realistic scenarios, and even in nany
extrene cases. The EPA found that the scenarios and paraneter
changes suggested by conmenters either had al ready been
adequat el y addressed by DOE, were inappropriate for the Del aware
Basin, would inpact neither releases nor the results of the PA
sufficiently to justify further analysis, or were not realistic.
Therefore, the Agency concludes that no further PAis required to
determine if the WPP is safe or to make its certification

deci si on.
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Many comrents were based on a phil osophy that DCE shoul d use
an unrealistically conservative approach to the PA. For exanpl e,
a coommenter stated that air drilling should be incorporated in
the PA at the npbst conservative rate predicted by DCE in the near
future for the entire U S., even if air drilling is not currently
a standard practice in the Del aware Basin. Another comrenter
suggested using the nost conservative value fromthe PAVT for the
probability of hitting a brine pocket, even after the comenter’s
own sensitivity analysis showed that this paraneter did not have
a significant inpact on WPP conpliance at still higher val ues.
A different commenter stated that DOE and EPA shoul d anal yze
actinide solubilities as if DOE were not adding MgO to reduce
those solubilities, even though the Departnent has commtted to
adding MgO  The Agency found all of these suggestions to be
I nappropriate, either because they were unrealistic or because
they required additional analysis when the change had al ready
been denonstrated to have little or no inpact on the PA results.
The Agency believes that the PA should be a reasonabl e assessnent
wi th sonme conservative assunptions built in, rather than an
assessnent conprised entirely of unrealistic assunptions and
wor st - case scenarios. The disposal regulations at 40 CFR Part
191 require the PAto show there is a reasonabl e expectation that
cunul ative rel eases will neet the containment requirenents. This
phil osophy is reflected el sewhere in EPA's requirenents, such as
in the requirenent for the nean CCDF to conply with the
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cont ai nment requirenent, rather than for every CCDF to conply.
If unrealistically conservative assunptions were used in the PA,
then results of the PA would not reflect reality and woul d not be
a reasonabl e nmeasure of the WPP s capability to contain waste.
6. Concl usi ons

Section 194.23 sets forth specific requirenments for the
nodel s and conputer codes used to calculate the results of
performance assessnents (“PA’) and conpliance assessnents. In
order for these calculations to be reliable, DCE nust properly
design and i nplenment the conputer codes used in the PA. To that
end, 8194.23 requires DOE to provi de docunentation and
descriptions of the PA nodels, progressing fromconceptual nodels
t hrough devel opnent to mat hemati cal and nunerical nodels, and
finally to their inplenentation in conputer codes.

The CCA and supporting docunents contain a conplete and
accurate description of each of the conceptual nodels used and
t he scenario construction nethods used. The scenario
construction descriptions include sufficient detail to understand
the basis for selecting sone scenarios and rejecting others and
are adequate for use in the CCA PA cal culations. Based on
I nformati on provided in the CCA together with supplenentary
i nformati on provided by DOE in response to specific EPA requests,
EPA concl uded that DOE provi ded an adequate and conpl ete

description of alternative conceptual nodels seriously considered
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but not used in the CCA. The infornmation on peer review in the
CCA and in supplenentary information denonstrates that al
conceptual nodel s have undergone peer review consistent with the
requi renents of 8194.27. Related issues discussed above in
today’s preanbl e include spallings, fluid injection, air
drilling, CO injection, and the gas generation conceptual nodel.
The Agency determ nes that the DOE has denonstrated conpliance
with the requirenents of 88194.23(a)(1), (a)(2) and (a)(3)(v).

The Conceptual Mdels Peer Review Panel found all the
conceptual nodels to reasonably represent possible future states
of the repository and to be adequate for use in the PA except the
spal I i ngs conceptual nodel. However, as discussed above in this
preanbl e, additional nodeling conducted by DOE, and additi onal
data presented by DOE, provide a substantial basis for EPA to
conclude that the results of the spallings nodel are adequate and
useful for the purpose for which conceptual nodels are intended,
i.e., toaid in the determ nation of whether the WPP will conply
with the disposal regulations during the regulatory tinme period.
Public coments received on this issue are discussed above in the
preanbl e section on spallings. Because the spallings nodel
produces reasonabl e and conservative results, and because the
Peer Revi ew Panel found that all other conceptual nodels
reasonably represent possible future states of the repository,
EPA finds DCE in conpliance with 8194.23(a)(3)(i).

Based on information contained in the CCA and supporting
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docunentation for each code, EPA concludes that the mathematica
nodel s used to describe the conceptual nodels incorporate

equati ons and boundary conditions which reasonably represent the
mat hemati cal fornmul ati on of the conceptual nodels. Sone of the
specific issues related to this criterion are in the section of
the preanble entitled, “Two-dinensional nodeling of brine and gas
flow.” Based on the CCA and supplenentary information provided
by DOE, the Agency determ nes that DOE provided sufficient
technical information to docunment the nunerical nodels used in
the CCA. Based on verification testing, EPA also determ ned that
the conputer codes accurately inplenent the nunerical nodels and
that the conputer codes are free of coding errors and produce
stabl e solutions. The DCE resol ved coding error problens and
stability problens identified in nunmerical nodels by conpleting
code revisions and suppl enentary testing requested by the Agency.
Therefore, the Agency concl udes that DOE has denonstrated
conpliance with 88194.23(a)(3)(ii),(iii) and (iv).

Based on EPA audits and CCA review, EPA found that code
docunentation neets the quality assurance requirenments of ASME
NQA- 2a- 1990 addenda, part 2.7, to ASME NQA-2-1989 edition. Thus,
t he Agency finds that DOE conplies with §194. 23(b).

Based on DOE' s docunentation for each code and suppl enentary
I nformati on requested by EPA, the Agency found that DOE provided
adequat e docunentation so that individuals know edgeable in the
subj ect matter have sufficient information to judge whether the
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codes are fornul ated on a sound theoretical foundation, and
whet her the code has been used properly in the PA. The EPA found
that the CCA and supplenentary information included an adequate
description of each nodel used in the cal cul ations; a description
of limts of applicability of each nodel; detailed instructions
for executing the conputer codes; hardware and software
requirenents to run these codes; input and output formats with
expl anations of each input and output variable and paraneter;
listings of input and output files from sanple conputer runs; and
reports of code verification, bench marking, validation, and QA
procedures. The EPA also found that DOE adequately provided a
detail ed description of the structure of the conputer codes and
supplied a conplete listing of the conputer source code in
suppl ementary docunentation to the CCA. The docunentation of
conmput er codes describes the structure of conmputer codes with
sufficient detail to allow EPA to understand how software
subroutines are linked. The code structure docunentation shows
how t he codes operate to provide accurate solutions of the
conceptual nodels. The EPA finds that DCE did not use any
software requiring licenses. Therefore, EPA determ nes that DOE
has conplied with the requirenents of 88194.23(c)(1),(2),(3) and
(5).

The EPA determ ned that DCE, after additional work and
I nprovenent of records in the SNL Record Center, adequately
provided a detailed listing of the code input paraneters; |isted
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sanpl ed i nput paraneters; provided a description of paraneters
and the codes in which they are used; discussed paraneters

i nportant to rel eases; described data collection procedures,
sources of data, data reduction and anal ysis; and descri bed code
i nput paraneter devel opnent, including an explanation of QA
activities. The EPA determ ned that the CCA and suppl enentary

i nformati on adequately di scussed how the effects of paraneter
correlation are incorporated, explained the nmathenmatica
functions that describe these relationships, and described the
potential inpacts on the sanpling of uncertain paraneters. The
CCA al so adequately docunented the effects of paraneter
correlation for both conceptual nodels and the fornul ati on of
comput er codes, and appropriately incorporated these correl ations
in the PA. Public comments regarding paraneters are di scussed
above in the preanble in the section titled “Paraneter Val ues.”
The Agency finds that DCE has denonstrated conpliance with the
requi renents of 8194.23(c)(4) and (6).

Because DOE provided EPA with ready access to the necessary
tools to permt EPA to performindependent sinulations using
conmput er software and hardware enployed in the CCA, EPA finds DOE
in conpliance with 8194.23(d).

Section 194.31 of the conpliance criteria requires DCE to
calculate release |imts for radionuclides in the WPP in

accordance with 40 CFR Part 191, Appendix AL Release limts are
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to be calculated using the activity, in curies, fromradioactive
waste that will exist in the WPP at the time of disposal. The
CCA PA and the PAVT were cal culated using release limts
cal cul ated according to Appendix A of 40 CFR Part 191 using DCE s
projected inventory of waste radioactivity at the tinme of
di sposal. Therefore, EPA concludes that DCE has net the
requi renents of 8194. 31

Section 194.32 requires DOE to consider, in the PA, both
nat ural and man- made processes and events which can have an
effect on the disposal system The EPA expected DCE to consider
all features, events and processes (“FEPs”) that nay have an
effect on the disposal system including both natural and hunman-
initiated processes. The Departnent is not required to consider
FEPs that have | ess than one change in 10,000 of occurring over
10, 000 years.

The EPA concluded that the initial FEP |ist assenbl ed by DOE
was sufficiently conprehensive, in accordance with 88194. 32(a)
and (e)(1). Based on quantitative and qualitative assessnents
provided in the CCA and supporting docunments, EPA concluded that
DCE appropriately rejected those FEPs that exhibit | ow
probability of occurrence during the regulatory period, in
accordance with 8194.32(d). In addition, EPA found DOE s
I nclusion of various scenarios in the PA to be reasonable and
justified, and neets the requirenent of 8194.32(e)(2). The DOE
provi ded docunentation and justification for elimnating those
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FEPs that were not included in the PA. In sone cases (e.g., fluid
i njection, CO, injection, potash m ning and dissolution), the CCA
did not initially provide adequate justification or convincing
argunents to elimnate FEPs from consideration in the PA

However, DOE provided suppl enental information and anal yses,

whi ch EPA determ ned was sufficient to denonstrate conpliance
with 8§194.32(e)(3).

The EPA verified, through review of the CCA and supporting
docunents, that DOE included, in the PA, appropriate changes in
the hydraulic conductivity values for the areas affected by
mning. The area considered to be mned for potash in the
controlled area is consistent with the requirenment of 8194.32(b),
that the mned area be based on mi neral deposits of those
resources currently extracted fromthe Del aware Basin. Thus, EPA
finds that DOE conplies with 8§194.32(b).

I n accordance with 8194. 32(c), DCE considered the
possibility of fluid injection, identified oil and gas
exploration and exploitation, and water and potash exploration as
the only near future human-initiated activities that need to be
considered in the PA. The EPA s review of the CCA and supporting
docunents referenced in the CCA with respect to 8194. 32(c),

i ndi cated that DOE adequately anal yzed the possible effects of
current and future potential activities on the disposal system
In response to concerns expressed by EPA and stakehol ders, DCE

conducted additional anal yses and submitted foll ow up
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information. In addition, EPA has performed its own anal ysis of
fluid injection. Public comments concerning human intrusion FEPs
are discussed in the preanble sections above titled, “Fluid

i njection,” “Potash mning,” and “CQO, injection.” The collected
I nformati on provided by DOE was adequate. Therefore, EPA
concludes that DOE's anal ysis neets the requirenents of
§194. 32(c).

Section 194. 33 requires DOE to nake specific assunptions
about future deep and shallow drilling in the Del aware Basi n.
The EPA found that the docunmentation in the CCA denonstrated that
DOE t horoughly considered deep and shallow drilling activities
and rates within the Del aware Basin in accordance with 8194. 33(a)
and (b). The EPA found that DCE appropriately screened out
shallow drilling fromconsideration in the PA. The EPA al so
found that DOE appropriately incorporated the assunptions and
calculations for drilling into the PA as stipulated in
88194.33(b) and (c). |In accordance with 8194.33(c), DCE
eval uated the consequences of drilling events assum ng that
drilling practices and technol ogy renmain consistent with
practices in the Delaware Basin at the time the certification
application was prepared. Public conments concerning this issue
are discussed in the preanble section above titled, “Ar
drilling.” The EPA determ ned that the PA nodels did not
i ncorporate the effects of techniques used for resource recovery,
as allowed by 8194.33(d). The EPA further concludes that the
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drilling information in the CCA is consistent with avail abl e
data. Therefore, the Agency finds DOE in conpliance with the
requi renents of 8§194. 33.

Section 194.34 of the conpliance criteria provides specific
requi renents for presenting the results of the PA for the WPP
Section 194.34 requires DOE to use conplenentary cunul ative
distribution functions (“CCDFs”) to express the results of the
PA. The Departnment al so nust docunent the devel opnent of
probability distributions, and the conputational techniques used
for drawi ng random sanples fromthese probability distributions,
for any uncertain paraneters used in the PA. The PA nust include
a statistically sufficient nunber of CCDFs. The CCA nust display
the full range of CCDFs generated. Finally, the CCA nust
denonstrate that the nean of the popul ation of CCDFs neets the
contai nment requirements of 8191.13 with at |east a 95 percent
| evel of statistical confidence.

The CCA presented the results of the PAin the form of
CCDFs. The PA used Latin Hypercube Sanpling to sanple val ues
randomly from probability distributions of uncertain paraneters.
Par aneter values and their distributions were docunented in the
CCA and in Sandia National Laboratory’ s Records Center. The CCA
presented the full range of the 300 CCDFs generated in the PA as
wel | as nean CCDF curves. The CCDFs showed that the nmean CCDF
curve nmet the containment requirenments of 8191.13. Less than one
percent of CCDF curves in the CCA PA exceeded one tines the
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release limt, and no CCDF curves exceeded ten tines the rel ease
limt. Based on these results, DOE concluded that the WPP net
EPA s requirenents.

The EPA al so exam ned the results of the PAVT in |ight of
the requirements of 8194.34. The PAVT presented the results of
the PA in CCDFs, and presented the conpl enent of 300 CCDFs.
DCOE s docunentati on and EPA' s separate anal ysis denonstrated that
300 CCDFs are sufficient, statistically speaking. The PAVT used
t he sanme random sanpling technique of Latin Hypercube Sanpling
that the PA nodel used for the CCA PA. The DCE used paraneter
val ues assigned by EPA, as well as other paraneter val ues and
their distributions docunented earlier for the CCA PA. The nean
CCDF curve for the PAVT showed that rel eases were roughly three
times those calculated in the CCA PA, but releases still net the
contai nment requirenments of 8§191.13 by nore than an order of
magni tude at the required statistical confidence |evel. Less
than ten percent of CCDF curves in the PAVT exceeded one tines
the release limt, and no CCDF curves exceeded ten tinmes the
release limt. The PAVT confirned that the CCA PA was adequate
for determ ning conpliance. Therefore, EPA concludes that the
CCA PA neets EPA' s contai nment requirenents and that DOE conplies
with the requirenments of 8194. 34.

C. Ceneral Requirenents

1. Quality Assurance (8194.22)
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Section 194. 22 establishes quality assurance (“QA")
requirenents for the WPP. QA is a process for enhancing the
reliability of technical data and anal yses underlying DOE s CCA.
Section 194.22 requires DOE to (a) establish and execute a QA
programfor all itens and activities inportant to the contai nnent
of waste in the disposal system (b) qualify data that were
collected prior to inplenmentation of the required QA program (c)
assess data for their quality characteristics, to the extent
practicable, (d) denonstrate how data are qualified for their
use, and (e) allow verification of the above neasures through EPA
i nspections/audits. The DOE's QA program nust adhere to specific
Nucl ear Quality Assurance (“NQA’) standards issued by the
Anerican Soci ety of Mechani cal Engineers (“ASME’).

The EPA assessed conpliance with the QA requirenents in two
ways. First, EPA reviewed general QA information submtted by
DCE in the CCA and reference docunents. The EPA's second | evel
of review consisted of visits to the WPP site, as well as W PP-
related facilities, to performindependent audits and inspections
to verify DOE's conpliance with the QA requirenments. The proper
establ i shnent and execution of a QA programis verified strictly
by way of inspections and audits. Therefore, EPA conducted
audits to verify the proper execution of the QA programat DOE s
Carl sbad Area Ofice (“CAO), Sandia National Laboratories
(“SNL”), and Westinghouse’'s Waste Isolation Division (“WD’) at
the WPP facility. The EPA auditors observed WPP QA activities,
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i ntervi ewed WPP personnel, and reviewed vol um nous records
required by the NQA standards, but not required to be subnmtted
as part of the CCA.

Section 194.22(a)(1) requires DOE to adhere to a QA program
that inplenents the requirenments of the following: (1) ASME NQA-
1-1989 edition; (2) ASME NQA-2a-1990 addenda, part 2.7, to ASME
NQA- 2- 1989 edition; and (3) ASME NQA- 3-1989 edition (excluding
Section 2.1 (b) and (c), and Section 17.1). The EPA verified
that DOE established these requirenments in the Quality Assurance
Program Docunent (“QAPD’) contained in the CCA. The QAPD is the
docunmented QA program plan for the WPP project, as a whole, to
conmply with the NQA requirenents. The QAPD is inplenented by
DCE s CAO, which has the authority to audit all other
organi zati ons associated with waste di sposal at the WPP (such as
WD, SNL and waste generator sites) to ensure that their | ower-
tier QA prograns establish and inplenent the applicable
requi renents of the QAPD. The EPA audited DOE s QA program at
CAO and determ ned that DOE properly adhered to a QA programthat
I npl enments the NQA standards. Therefore, EPA finds DOE in
conpliance with 8194.22(a)(1).

Section 194.22(a)(2) requires DOE to include information in
the CCA that denonstrates that the requisite QA program has been
“establ i shed and executed” for a nunber of specific activities.
Section 194.22(a)(2)(i) requires DOE to include information which
denonstrates that the QA program has been established and
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executed for waste characterization activities and assunpti ons.
In the CCA, DOE provided the QAPD, which is DOE' s central QA
docunent program plan that then nust be incorporated into site-
specific QA program plans. The DCE generator sites will prepare
site certification Quality Assurance Plans (“QAPs”) that,
together with Quality Assurance Project Plans (“QAPjPs”), w il
constitute site-specific QA program plans.* The EPA finds that
the QAPD, as it applies to waste characterization, is in
conformance with the NQA requirenents and that DOE s QA
organi zation can properly performaudits to internally check the
QA prograns of the waste generator sites. However, as discussed
bel ow, the Agency will verify the establishnment and execution of
site-specific QA prograns.

The conpliance criteria require that QA prograns be
establ i shed and executed specifically with respect to the use of
process know edge and a system of controls for waste

characterization. (88194.22(a)(2)(i) and 194.24(c)(3) through

¥ NQA-1 (Elenment 11-2) requires that organizations
responsi ble for activities affecting quality (in the case of the
W PP, affecting the containnent of waste in the disposal system
must have docunented QA progranms in accordance with the
applicabl e NQA requirenments. The docunentation for such prograns
is comonly referred to as a “quality assurance program plan,” or
“QAPP.” For WPP waste generator sites, the role of the QAPP is
fulfilled by docunents with other titles, such as the QAP and the
QAP P. The “TRU QAPP” referenced by DOE in the CCA is not a QAPP
as described by the NQA standards; rather, it is a technica
docunent that describes the quality control requirenents and
performance standards for characterization of TRU waste comng to
the WPP facility. The TRU QAPP is addressed nore specifically
in the preanble discussion of 8194.24, Waste Characterization.
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(5)) To acconplish this, waste generator site-specific QA
prograns and plans nust be individually exam ned and approved by
EPA to ensure adequate QA progranms are in place before EPA all ows
i ndi vi dual waste generator sites to transport waste for disposal
at the WPP. Since waste characterization activities have not
begun for nost TRU waste generator sites and storage facilities,
EPA has not yet evaluated the conpliance of many site-specific QA
pl ans and prograns.

To date, one WPP waste generator site, Los Al anpbs Nationa
Laboratory (“LANL"), has been approved by EPA to have established
an adequate QA program plan and to have properly executed its QA
programin accordance with the plan. Prior to approval of LANL's
site-specific QA program EPA conducted an audit of DOE s overal
W PP QA program and approved its capability to performaudits in
accordance with the requirenents of NQA-1. The EPA then
i nspected three DCE audits of LANL’'s QA program Based on the
results of the inspections, the EPA inspectors determ ned that
the QA program had been properly executed at LANL.*' Therefore,
EPA finds that the requirenents of 8194.22(a)(2)(i) have been net

for waste characterization activities at LANL.

% The terns “audits” and “inspections” are not synonynous.

At waste generator sites, EPA may either conduct its own audits
or inspect audits conducted by DOE. (The DOE- CAO conducts audits
to eval uate waste characterization prograns at waste generator
sites.) The difference is that for an inspection, EPA's role is
to review DOE's QA checks, and not actually conduct all of the
checks itself.
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Wth respect to other waste generator sites, EPA w Il verify
conpliance with 8194.22(a)(2)(i) conditioned on separate,
subsequent approvals from EPA that site-specific QA prograns for
wast e characterization activities and assunptions have been
establ i shed and executed in accordance with applicable NQA
requi renents at each waste generator site.

As waste generator facilities establish QA prograns after
LANL, EPA will assess their conpliance with NQA requirenents. The
approval process for site-specific QA progranms includes a Federa
Reqgi ster notice, public comment period, and on-site EPA audits or
i nspections to evaluate inplenentation. For further information
on EPA' s approval process, see Condition 2 and 8194.8. For
further discussion of waste characterization prograns and
approval of the processes used to characterize waste streans from
generator sites, see the discussion of 8194.24 below in this
pr eanbl e.

Section 194.22(a)(2)(ii) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for environnental nonitoring, nonitoring of performnce
of the disposal systemand sanpling and anal ysis activities.

West i nghouse’s WD was responsi ble for establishing this

requi renent under the WD QAPD described in the CCA. The EPA
conducted an audit of the WD and found that the requisite QA
program had been established and executed for environnental

nmoni toring, sanpling and anal ysis activities. The EPA also finds
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that Chapter 5 of the CCA and referenced docunents contain a
satisfactory description of conpliance with this section.
Therefore, EPA finds the WPP in conpliance with
8194.22(a)(2)(ii).

Section 194.22(a)(2)(iii) requires DOE to include
i nformati on which denonstrates that the QA program has been
establ i shed and executed for field neasurenents of geol ogic
factors, ground water, neteorologic, and topographic
characteristics. WD is responsible for conducting field
measur enents of geol ogic factors, ground water, neteorol ogic and
t opographi c characteristics. The EPA conducted an audit of the
WD QA programand found it to be properly established and
executed in accordance with the applicable NQA requirenents. The
EPA al so finds that Chapter 5 of the CCA and referenced docunents
contain a satisfactory description of conpliance with this
section. Therefore, EPA finds DOE in conpliance with
8194.22(a)(2)(iii).

Section 194.22(a)(2)(iv) requires DOE to include information
to denonstrate that the QA program has been established and
executed for computations, conputer codes, nodels and net hods
used to denonstrate conpliance with the disposal regul ations.

SNL and WD are responsible for conputations and software itens.
The EPA reviewed information in the CCA and conducted audits of
both SNL and WD QA prograns. The Agency found that conputer
codes were docunented in a manner that conplies with the
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appl i cabl e NQA requirenments, and that software QA procedures were
i npl emented in accordance with ASVME NQA-2a, part 2.7. The EPA
also finds that Chapter 5 of the CCA and referenced docunents
contain a satisfactory description of conpliance with this
section. The EPA therefore finds that DOE conplies with

8194. 22(a)(2) (iv).

Section 194.22(a)(2)(v) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for procedures for inplenmentation of expert judgnent
elicitation. CAO and CAO s Technical Assistance Contractor were
responsi bl e for devel oping the procedures for the expert
elicitation that was conducted (after the publication of the
CCA). The EPA found that the requirenents of this regulation
were nmet by the devel opnent and inpl enentati on of CAO Team
Procedure 10.6 (Revision 0), CAO Team Pl an for Expert Pane
Elicitation (Revision 2), and CAO Techni cal Assistance Contractor
Experinmental Prograns Desktop Instruction No.1l (Revision 1). The
EPA finds DOE in conpliance with 8194.22(a)(2)(v). The process
of expert judgnent elicitation is discussed in further detail in
the section of this preanble related to 8194.26 of the conpliance
criteria.

Section 194.22(a)(2)(vi) requires DCE to include information
whi ch denonstrates that the QA program has been established and
executed for design of the disposal systemand actions taken to
ensure conpliance with the design specifications. Mst of the
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W PP’ s design was conducted before the EPA required a QA program
Design work for the repository sealing systemwas conducted under
the SNL QA program The QA procedures established and
i npl emented by SNL and WD address the requirenents of the NQA
standards; design verification was acconplished by a conbi nation
of NQA-1 Supplenent 3S-1 nethods. The EPA audits of SNL and WD
showed that the QA prograns are properly established and
executed. The EPA also finds that Chapter 5 of the CCA and
referenced docunments contain an adequate description of
conpliance with this section. Therefore, EPA finds DCE in
conpliance with 8194.22(a)(2)(vi).

Section 194.22(a)(2)(vii) requires DOE to include
i nformati on which denonstrates that the QA program has been
est abl i shed and executed for the collection of data and
i nformati on used to support conpliance applications. SNL was
responsi ble for this activity. SNL adequately addressed these
requi renments by inplenmenting nunmerous QA procedures to ensure the
gquality of data and information collected in support of the WPP
The EPA's audit of SNL concluded that the QA programis properly
establ i shed and executed. Therefore, EPA finds DOE in conpliance
with 8194.22(a)(2)(vii).

Section 194.22(a)(2)(viii) requires DCE to include
I nformati on which denonstrates that the QA program has been
established for any other itemor activity not |isted above that
Is inportant to the containnent of waste in the disposal system
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The DCE has not identified any other itemor activity inportant
to waste isolation in the disposal systemthat require QA
controls to be applied as described in the CAO QAPD. To date,
the EPA has also not identified any other itens or activities
which require controls. The EPA audits determ ned that the QA
organi zati ons of CAOQ, WD, and SNL have sufficient authority,
access to work areas, and organizational freedomto identify
other itenms and activities affecting the quality of waste

i solation. Therefore, EPA finds DCE in conpliance with
8194.22(a)(2) (viii).

Section 194.22(b) requires DCE to include information which
denonstrates that data and information collected prior to the
i npl ementation of the QA programrequired by 8194.22(a)(1) have
been qualified in accordance with an alternate nethodol ogy,
approved by the Admi nistrator or the Adm nistrator’s authorized
representative, that enploys one or nore of the follow ng
met hods: peer review, corroborating data; confirmatory testing;
or a QA programthat is equivalent in effect to 8194.22(a) (1)
ASME docunents.

The EPA conducted two audits that traced new and existing
data to their qualifying sources. The two audits found that
equi val ent QA prograns and peer review had been properly applied
to qualify existing data used in the PA. The EPA al so concl uded
that the use of existing data from peer-reviewed technica
journals was appropriate, since the level of such reviews was
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equi val ent to NUREG 1297 peer reviews conducted by DOCE

Therefore, EPA finds DOE in conpliance with 8§194. 22(b).
Furthernore, the Agency is approving the use of any one of the
followi ng three methods for qualification of existing data: (1)
peer review, conducted in a manner that is conpatible with NUREG
1297; (2) a QA programthat is equivalent in effect to ASME NQA-
1-1989 edition, ASME NQA-2a- 1990 addenda, part 2.7, to ASME NQA-
2-1989 edition, and ASME NQA- 3-1989 edition (excluding Section
2.1(b) and (c) and Section 17.1); or (3) use of data from a peer-
revi ewed technical journal.

Sections 194.22(c)(1) through (5) require DOE to provide
i nformati on which describes how all data used to support the
conpl i ance application have been assessed, to the extent
practicable, for specific data quality characteristics (“DQCs”).
In the CCA, DOE stated that in npst cases it was not practicable
to docunent DQCs for performance assessnents, but asserted that
the intent of DQCs was fulfilled by other QA prograns and quality
control nmeasures.

The Agency agrees with DOE that it is not appropriate to
apply DQCs retroactively to all of the paraneters and existing
data used in the PA, but believes that they can and shoul d be
applied to neasured data (i.e., field nonitoring and | aboratory
experinments) as they are devel oped and used. The EPA found that,
because DCE deened it inpractical to apply DQCs in sone
I nstances, the CCA and supplenmentary infornmation did not
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systematically or adequately address DOE s consi deration of DQCs
for measured data related to the PA. Therefore, EPA revi ewed
paraneter records to determ ne whether DOE could in fact show
that various data quality characteristics had been considered for
neasured data. The Agency revi ewed additional materials,
primarily data record packages at the SNL records center, to

i ndependent |y determ ne whet her DQCs had been assessed for data
used in the PA. The EPA found that for recent data (five to ten
years old), DOE s experinental programplans in the data record
packages generally addressed data quality in neasured data,

i ncl udi ng accuracy, precision, representativeness, conpleteness,
and conparability during neasurenent and coll ection.

For ol der existing data, EPA found | ess docunentation of
assessnent of DQCs. However, |aboratory notebooks—wahich provide
first-hand docunentati on of neasurenent procedures and
resul t s—supporting data record packages provided sone information
related to the quality of nmeasurenents (e.g., how well DCE s
nmeasur ed val ues conpared with values found in peer-revi ened
publications). Mny existing data were al so subject to peer
review in order to qualify themfor use in the CCA, EPA concl uded
that the peer review panels considered the use of DQCs in
determ ning that such data were adequate. The EPA al so agreed
with DOE' s argunent in supplenmentary information that for nost of
the existing data, collection under a program equivalent to the
NQA standards in 8194.22(a)(1) provided adequate evi dence that
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the quality of data had been evaluated and controlled. Finally,
EPA concurred with DOE' s conclusion that the uncertainties in
neasured data reflected in DQCs have a small effect on conpliance
certainty, conpared to other uncertainties in the PA (such as
extrapol ati on of processes over 10,000 years).

The EPA found that data quality received consi derable
attention from peer reviewers and | ndependent Revi ew Teans
assenbl ed by DOE, and was subject to NQA requirenments as
specified in the Quality Assurance Program Docunent (“QAPD")
Section 8194.22(a) requires DOE to inplenent NQA-3-1989 in its
qual ity assurance program NQA-3-1989 states, “Planning shal
establish provisions for data quality evaluation to assure data
generated are valid, conparable, conplete, representative, and of
known precision and accuracy.” This requirenent was
satisfactorily incorporated in the QAPD, which is the quality
assurance “master” docunent that establishes QA requirenents for
all activities overseen by the DOE Carlsbad Area Ofice. The EPA
determ ned by neans of audits that DOE adequately inplenented the
requi renents of the QAPD, and al so determ ned that DCE adequately
qualified existing data in accordance with Section 8194. 22(b).
(See Docket A-93-02, Item V-B-2, CARD 22, Sections 22.A 6 and
22.J.5.) Therefore, EPA finds that DOE' s data qualification was
sufficiently rigorous to account for the DQCs identified in the
W PP conpliance criteria.

Based on its review of data record packages and the QAPD,

172



the Agency finds that DOE has assessed DQCs, to the extent
practicable, for data used in the CCA. The EPA thus finds that
DCE conplies with 8194.22(c). The Agency expects that DOE wi ||
assess DQCs for future waste characterization and nonitoring
activities.

Section 194.22(d) requires DOE to provide information which
describes how all data are qualified for use. SNL generated a
tabl e providing information of how all data in the PA were
qualified. The EPA audited the existing QA prograns and
determ ned that the data were qualified for use by independent
and qualified personnel in accordance with NQA requirenments. On
this basis, EPA finds DCE in conpliance with 8194.22(d).

Section 194.22(e) allows EPA to verify execution of QA
prograns through inspections, record reviews, and other neasures.
As di scussed above, EPA has conducted nunerous audits of DCE
facilities, and intends to conduct future inspections of waste
generator site-specific QA plans under its authority. The Agency
al so intends to conduct inspections or audits to confirmed DOE s
conti nued adherence to QA requirenents for which EPA is
certifying conpliance.

In summary, EPA finds DCE in conpliance with the
requi renents of 8194.22 subject to the condition that EPA
separately approve the establishnent and execution of site-
specific QA prograns for waste characterization activities at
wast e generator sites. (See Condition 2 of the proposed Appendi x
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Ato 40 CFR Part 194.)

The EPA received nmany public comments on 8194. 22, but the
nost significant issue identified by commenters was the |ack of
objective evidence in the CCAto justify neeting the requirenents
at 8194.22(a)(2). The conments posed the fundanmental question of
whet her or not EPA could certify, based solely on infornmation
provi ded by DOE in the CCA that DCE established and executed a
QA program for the eight areas considered inportant to the
cont ai nnent of waste in the disposal system In response to
such concerns, EPA believes it is necessary to explain and
clarify the verification of these QA requirenents.

The CCA does not al one provide all the docunentation to
verify conpliance with the requirenment of 8194.22(a)(2). Section
8194. 22(e) requires EPA to verify that DCE has established and
executed a QA programfor the areas indicated in 8§194.22(a)(2).
The “objective evidence” for determ ning whether or not a QA
program has been established and executed exists at the W PP-
related facilities and generator sites, and is gathered in the
field audits and inspections. The function of the audits and
I nspections is to gather objective evidence to determ ne
conpliance of the QA prograns with the applicabl e NQA standards.

Several W PP organi zations are responsible for establishing
and executing the activities and itens listed in the eight areas
of 8194.22(a)(2). The CCA states that DOE provi des the overal
QA programrequirenents for WPP via the CAO QAPD. The CAO QAPD
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requi renents are further supported and anplified by the next tier
of QA program docunents, which includes the SNL quality assurance
procedures (SNL QAPs), the WD Quality Assurance Program
Description, and the individual site quality assurance program
plans (e.g., QAPjPs). Mdre docunentation is found in DOE, WD
and SNL i npl enmenting procedures and QA records. For exanple,
“Corrective Action Reports” and “Audit Reports” provide objective
evi dence of inplenmentation of certain NQA elenments. Therefore,
EPA finds that sufficient information for conpliance with
8194.22(a)(2)(ii)-(viii), and for QA programinplenentation for
wast e characterization activities at LANL (8194.22(a)(2)(i)) was
provided in the CCA and supporting docunents to the extent
practical .

The EPA verified that QA prograns were established in
accordance with 8194.22 through the CAO QAPD and supporting
docunents. The EPA expected to find objective evidence of
conpl i ance or nonconpliance with the QA requirenents within the
QA records and activities of the WPP organi zati ons, including
CAO, SNL, and WD. |In accordance with 8194.22(e), the Agency
conducted audits of these WPP organi zations to verify the
appropriate execution of QA prograns. (Docket A-93-02; Itens |-
A-43, 11-A-44, 11-A-45, 11-A-46, 11-A-47, 11-A-48, and |1-A-49)
Docunent ati on of evidence of audits that verified the execution
of the QA prograns is found in EPA's audit reports. The EPA s
audits of CAO, SNL, and WD covered all aspects of the prograns
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including, but not limted to: the adoption of the requirenents
of 8194.22 through the CAO QAPD, quality assurance procedures
(“QAPs”), reports fromprevious audits, surveillance reports, and
corrective action reports (“CARs”). The audits assessed the
adequacy and i npl enentation of the SNL and WD quality assurance
prograns in accordance with the requirenments of 8194.22(a)(1).
For exanple, for 8194.22(a)(2)(iv), the “conputations, conputer
codes, nodels and nethods used to denonstrate conpliance with the
di sposal regulations,” EPA conducted audits of the SNL and WD
qual ity assurance prograns for conputations, conputer codes,
met hods and nodels. For all of the other areas in 8194.22(a)(2),
CARD 22 (Section 22.B) should be consulted for infornmation and
citations to audit reports. (Docket A-93-02, Item V-B-2)

In summary, EPA certifies conpliance with the eight areas in
8194. 22(a)(2) through inspections and audits. Most of the
evi dence denonstrating conpliance is found at the WPP-rel at ed
facilities and generator sites. Such evidence was unreasonabl e
to include in the CCA due to the volum nous nature of the
I nf or mati on.
2. \Waste Characterization (8194. 24)

Section 194. 24, waste characterization, generally requires
DCE to identify, quantify, and track the chem cal, radiol ogica
and physical conponents of the waste destined for disposal at the

W PP that can influence disposal system perfornmance.
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Section 194.24(a) requires DCE to describe the chem cal,
radi ol ogi cal and physical composition of all existing and to-be-
generated waste, including a list of waste conponents and their
approxi mate quantities in the waste. The DOE provided the
required information on existing waste (35% of the total WPP
i nventory) by conbining simlar waste streans into waste stream
profiles. The waste streamprofiles contain information on the
waste material paranmeters, or conponents, that could affect
repository performance. For to-be-generated waste (65% of the
total WPP inventory), DCE extrapolated information fromthe
exi sting waste streans to determ ne the future amount of waste.
The EPA reviewed this information and determ ned that DOE s waste
stream profiles contained the appropriate specific information on
t he conponents and their approximate quantities in the waste.
Therefore, EPA finds DCE in conpliance with 8194. 24(a).

Section 194.24(b) requires DCE to anal yze waste
characteristics and waste conponents for their inpact on di sposa
system performance. Waste conponents affect waste
characteristics and are integral to disposal system performance.
The DCE identified waste-rel ated el enents pertinent to the WPP
as part of its screening for features, events, and processes.
The features, events, and processes used in the performnce
assessnent (“PA’) served as the basis fromwhich characteristics
and associ ated conponents were identified and further anal yzed.
(For further information on features, events, and processes, see
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Docket A-93-02, Item V-B-2, CARD 32; and the above preanbl e
sections related to the PA)

The DCE concluded that six characteristics were expected to
have a significant effect on disposal system performnce and were
used in the PA as paraneters or in conceptual nodels: solubility,
formati on of coll oi dal suspensions containing radi onuclides, gas
generation, shear strength of waste, radioactivity of specific
i sotopes, and transuranic (“TRU") activity at disposal. The DOE
identified eight waste conponents influencing the six significant
wast e characteristics: ferrous netals, cellulose, radionuclide
identification, radioactivity of isotopes, TRU activity of waste,
solid waste conponents, sulfates, and nitrates. Finally, DCE
provided a list of waste characteristics and conponents assessed,
but determi ned not to be significant for various reasons such as
negligible inpact on the PA. The EPA found that DCE used a
reasonabl e net hodol ogy to identify and assess waste
characteristics and conponents. The anal ysis appropriately
accounted for uncertainty and the quality of avail able
i nformati on. Therefore, EPA finds DOE in conpliance with
requi renents in 8194. 24(b).

Section 194.24(c)(1) requires DOE to specify nuneric limts
on significant waste conponents and denonstrate that, for those
conmponent limts, the WPP conplies with the nuneric requirenents
of 88194.34 and 194.55. Either upper or lower limts were
establ i shed for conponents that nust be controlled to ensure that
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the PA results conply with the contai nment requirenents. The DOE
explicitly included nunmeric limts, identified as fixed val ues

W th no associ ated uncertainty, for four waste conponents. Lower
limts were established for (1) ferrous and (2) non-ferrous
nmetals (not included in DOE' s original list of conponents, but
added later due to its binding effect on organic |igands); upper
limts were established for (3) cellulosics and (4) free water
(not included in DOE's original list of conponents, but added

| ater due to its inclusion in the Waste Acceptance Criteria).

The three conponents related to radioactivity (radionuclide
identification, radioactivity of isotopes, TRU activity of waste)
were effectively Iimted by the inventory estinmates used in the
PA and the WPP LWA fixed-value limts. Both the PA inventory
estimtes and the WPP LWA fixed-value |imts were included in
the PA cal cul ations through paraneters closely related to these
conmponents, and the results denonstrated conpliance with EPA' s
st andar ds.

Explicit limts were not identified for solid waste,
sul fates, and nitrates, even though DOE identified these as
conmponents significant to performance. For solid waste, EPA
determned that in the PA, DOE took no credit for the potentia
gas-reducing effects of solid waste (i.e., assuned a lower limt
of zero) and denonstrated that the WPP would still conply. For
nitrates and sul fates, EPA determ ned that these conponents woul d
not significantly affect the behavior of the disposal system as
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long as cellulosics were limted. Thus, EPA concurred that it is
unnecessary to specify limts for nitrates, sulfates, and solid
wast e.

The EPA finds DOE in conpliance with 8194.24(c)(1). The EPA
concurred with DOE that it was not necessary to provide estinates
of uncertainty for waste limts, so long as the PA denonstrated
conpliance at the fixed limts. However, since DOE s waste
limts do not address uncertainty, the Departnment mnmust account
for uncertainty in the quantification of waste conponents when
tracki ng conpliance with the waste limts. That is, the fixed
waste limts essentially constitute an upper confidence level (in
the case of Iimts on the maxi num anount of a waste conponent) or
a |l ower confidence level (in the case of limts on the mninmm
amount of a conponent) for neasurenents or estimtes of waste
conmponents that nust be tracked. The DCE nust denonstrate that
the characterized waste conponents, including associated
uncertainty (i.e., margin of error), neet the fixed waste
conmponent limts.

Section 194.24(c)(2) requires DOE to identify and describe
the nethods used to quantify the limts of inportant waste
conponents identified in 8194.24(b)(2). The DOE proposed to use
non-destructive assay (“NDA’), non-destructive exam nation
(“NDE”), and visual exam nation (“VE’) as the nmethods used to
quantify various waste conponents. (See Docket A-93-02, lItem V-
B-2, CARD 24, Section 24.F.1 for further information about the
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nmet hods.) The DOE descri bed nunmerous NDA instrument systens and
descri bed the equi pnent and instrunentation found in NDE and VE
facilities. The DCE al so provided information about perfornmance
denonstration prograns i ntended to show that data obtained by
each nethod could neet data quality objectives established by
DCE. The EPA found that these nethods, when inplenented
appropriately, would be adequate to characterize the inportant
wast e conponents. Therefore, EPA finds DOE in conpliance with
8§194. 24(c) (2).

Section 194.24(c)(3) requires DCE to denobnstrate that the
use of process know edge® to quantify conponents in waste for
di sposal confornms with the quality assurance (“QA’) requirenents
found in 8194.22. The DOE did not submt site-specific
i nformati on on the process know edge to be used at waste
generator sites as part of the CCA. The EPA requires such
information to conduct proper review of whether use of the
process know edge is appropriate and reliable. The DOCE provided
sone information on its overall plans for using process know edge

in the CCA. The DCE did not, however, provide specific

% Process know edge refers to know edge of waste

characteristics derived frominformation on the materials or
processes used to generate the waste. This information may

i nclude adm ni strative, procurenent, and quality control
docunent ati on associated with the generating process, or past
sanpling and analytic data. Usually, the major elenents of
process know edge include information about the process used to
generate the waste, material inputs to the process, and the tine
period during which the waste was gener at ed.
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i nformati on on the use of process know edge or Acceptabl e

Know edge (“AK’-hereafter only “AK’ is used; process know edge is
a subset of acceptable know edge) at any waste generator site in
the CCA, nor did it provide information denonstrating
establ i shnent of the required QA prograns.

After subm ssion of the CCA, EPA subsequently received
informati on regarding AK to be used at the Los Al anpos Nationa
Laboratory (“LANL”). The EPA determ ned that DOE adequately
described the use of AK for |egacy debris waste at LANL. The EPA
has confirnmed establishnment and execution of the required QA
prograns at that waste generator site through inspections.
Therefore, EPA finds that DCE has denonstrated conpliance with
the 8194.24(c)(3) QA requirenent for LANL. The EPA does not
find, however, that DOE has adequately described the use of AK
for any waste at LANL other than the | egacy debris waste which
can be characterized using the processes exanmined in EPA s
I nspection. (See Docket A-93-02, Item V-B-15 for further
I nformati on on the conclusions of EPA's inspection. See Docket
A-93-02, ItemlI-1-70 for a list of the itens and processes
I nspected by EPA.) Furthernore, DCE has not denonstrated
conpliance with 8194.24(c)(3) for any other waste generator site.
For any LANL waste streans using other characterization processes
or any other waste generator site, before waste can be shipped to
the WPP, EPA nust determne that the site has provided
I nformati on on how AK will be used for waste characterization of
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the waste strean(s) proposed for disposal at the WPP. Condition
3 of the final rule enbodies this [imtation. The site-specific
use of process know edge nust conformwi th QA requirenents, as
addressed by Condition 2. (For further information on EPA s
approval process, see 8194.8, “Approval Process for Waste
Shi pment from Waste Generator Sites for Disposal at the WPP. ")

Sections 194.24(c)(4) and (5) require DCE to denobnstrate
that a systemof controls has been and will continue to be
i npl emented to confirmthat the waste conponents enplaced in the
WPP will not exceed the upper limt or fall below the | ower
limt calculated in accordance with 8194.24(c)(1) and that the
system of controls conforns to the QA requirenents specified in
8194.22. The DCE described a systemof controls over waste
characterization activities, such as the requirenents of the TRU
QA Program Pl an (“TRU QAPP”) and the Waste Acceptance Criteria
(“WAC’). The EPA found that the TRU QAPP establi shed appropriate
technical quality control and performance standards for sites to
use in devel oping site-specific sanpling plans. Further, DOE
outlined two phases in waste characterization controls: (1)
wast e stream screening/verification (pre-shipnment fromwaste
generator site); and (2) waste shipnment screening/verification
(pre-receipt of waste at the WPP). The tracking systemfor
wast e conponents against their upper and/or lower |imts is found
in the WPP Waste Information System (“WN¥S”). The EPA finds
that the TRU QAPP, WAC, and WIW' S are adequate to contro

183



i mportant conponents of waste enplaced in the WPP. The EPA
audited DOE's QA prograns at Carlsbad Area O fice, Sandia
Nat i onal Laboratory and Westi nghouse Waste |solation Division and
determ ned that DOE properly adhered to QA prograns that
i npl enent the applicable Nuclear Quality Assurance standards and
requi renents. (See the preanble discussion of 8194.22, Quality
Assurance, for further information.) However, in the CCA DOE
did not denonstrate that the WWS is fully functional and did not
provi de informati on regarding the specific systemof controls to
be used at individual waste generator sites.

After subm ssion of the CCA, EPA subsequently received
i nformati on regarding the system of controls (including
measur enent techniques) to be used at LANL. The Agency confirnmed
t hrough inspections that the systemof controls—and in
particul ar, the neasurenent techni ques—+s adequate to
characterize waste and ensure conpliance with the limts on waste
conmponents for sonme waste streans, and also confirmed that a QA
program had been established and executed at LANL i n conformnmance
wi th Nuclear Quality Assurance requirenments. Mreover, DOCE
denonstrated that the WWS is functional with respect to
LANL—+.e., that procedures are in place at LANL for adding
information to the WWNS system that infornmation can be
transmtted fromLANL and incorporated into the central database,
and that data in the WN S dat abase can be conpiled to produce the
types of reports described in the CCA for tracking conpliance
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with the waste limts. At the sanme tinme, DOE denonstrated that
the WNS is functional with respect to the WPP facility—.e.
that information incorporated into the central database can be
retrieved at the WPP and conpiled to produce reports for
tracking conpliance with the waste limts. Therefore, EPA finds
DCE in conpliance with 88194.24(c)(4) and (5) for |egacy debris
waste at LANL. (Docket A-93-02, Itens V-B-15 and V-B-2, CARD 24)
The EPA's decision is limted to the waste that can be
characterized using the systens and processes audited by DOE

i nspected by EPA, and found to be adequately inplenented at
LANL. ** The EPA does not find, however, that DCE has
denonstrated conpliance with 8194.24(c)(4) for any other waste
stream at LANL, or with 88194.24(c)(4) and (5) at any other waste
generator site.

For any LANL waste streans using other characterization
processes or any other waste generator site, before waste can be
shi pped to the WPP, EPA nust determne that the site has
i npl emented a systemof controls at the site, in accordance with
8194.24(c)(4), to confirmthat the total anobunt of each waste
conponent that wll be enplaced in the disposal systemw | not

exceed the upper limting value or fall below the lower limting

¥ See Docket A-93-02, Itemll-1-70 for a list of the
systens and processes audited by DOE. See Docket A-93-02, Item
[1-1-51 for a description of the waste identifier and a
di scussion of the itens and activities inspected by EPA. They
i ncl ude characterization nethodol ogi es and rel evant procedures,
such as that used for entering data into the WN S dat abase
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val ue described in the introductory text of paragraph (c) of
8194.24. The inplementation of such a system of controls shal
i nclude a denonstration that the site has procedures in place for
adding data to the WWS, and that such information can be
transmtted fromthat site to the WAN'S dat abase; and a
denonstration that neasurenent techniques and control nethods can
be inplemented in accordance with 8194.24(c)(4) for the waste
stream(s) proposed for disposal at the WPP. Condition 3
prohi bits DOE from shi ppi ng waste for disposal at WPP until EPA
has approved site-specific waste characterization prograns and
controls. The systemof controls nust also be inplenmented in
accordance with the QA requirenents of 40 CFR 194; see Condition
2. (For further information on EPA's approval process, see
8194.8, “Approval Process for Waste Shipment from Waste Generator
Sites for Disposal at the WPP.")

Section 194.24(d) requires DCE either to include a waste
| oadi ng schene which conforns to the waste | oading conditions
used in the PA and in conpliance assessnents, or to assunme random
pl acenment of waste in the disposal system The DCE elected to
assunme that radi oactive waste would be enplaced in the WPP in a
random fashion. The DOE exam ned the possible effects of waste
| oadi ng configurations on repository performance (specifically,
rel eases from human intrusion scenarios) and concl uded that the
wast e | oadi ng schene woul d not affect rel eases. The DCE
I ncorporated the assunption of randomwaste loading inits
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performance and conpli ance assessnents (pursuant to 88194. 32 and
194. 54, respectively).

The EPA determ ned that, because the DOE had assuned random
waste | oading, a final waste |oading plan was unnecessary. The
EPA determined that, in the PA, DOE accurately nodel ed random
pl acenment of waste in the disposal system Since EPA concurred
with DOE that a final waste | oading plan was unnecessary, DOE
does not have to further conply with 8194.24(f), requiring DCE to
conformwi th the waste | oading conditions, if any, used in the PA
and conpliance assessnment. Therefore, EPA finds that DOE
conplies with 88194.24(d) and (f).

Section 194.24(e) prohibits DOE from enplacing waste in the
WPP if its disposal would cause the waste conponent limts to be
exceeded. Section 194.24(g) requires DCE to denonstrate that the
total inventory enplaced in the WPP will not exceed limtations
on TRU waste described in the WPP LWA. Specifically, the WPP
LWA defines Iimts for: surface dose rate for renote-handl ed
(“RH") TRU waste, total anount (in curies) of RHTRU waste, and
total capacity (by volunme) of TRU waste to be di sposed. (WPP
LWA, Section (7)(a)) In order to neet the 88194.24(e) and (Q)
limts, DOE intends to rely on the TRU QAPP, WAC, and a two-phase
system of controls for waste characterizati on—pre-shi pnent (at
wast e generator sites) and pre-receipt (at the WPP). The DCE
stated that the WWS will be used to track specific data rel ated
to each of the WPP LMWA limts; by generating routine WAS
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reports, DCE will be able to determ ne conpliance with the

i mposed limts. The WWS will also be used to track information
on each of the inportant waste conmponents for which limts were
established. The EPA finds that the WWS is adequate to track
adherence to the limts, and that the WAW S has been denonstrated
to be fully functional at the WPP facility; as discussed above,
waste generator sites will denonstrate WA'S procedures before
they can ship waste for disposal at the WPP. Therefore, EPA
finds DCE in conpliance with 88194.24(e) and (9Q).

Section 194.24(h) allows EPA to conduct inspections and
record reviews to verify conpliance with the waste
characterization requirenments. As di scussed above, EPA intends
to nmonitor execution of waste characterization and QA prograns at
wast e generator sites through inspections and record revi ews.

In summary, EPA finds that DOE is in conpliance with
8194. 24, and that LANL has denonstrated conpliance with
88194.24(c)(3) through (5) for |egacy debris waste and may
therefore ship TRU waste for disposal at the WPP (as such
shipnments relate solely to conpliance with EPA s di sposa
regul ati ons; other applicable requirenments or regul ations stil
may need to be fulfilled before disposal may conmence). The
EPA' s final determnation of conpliance is limted to the EPA s
decision is |limted to the | egacy debris waste that can be
characterized using the systens and processes audited by DOCE,

I nspected by EPA, and found to be adequately inplenmented at LANL.
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It is inportant to note that EPA's LANL approval does not inply
that DOE's internal certification processes can substitute for
EPA s approval of waste generator sites or processes used to
characteri ze waste strean(s)—ncluding QA neasures, use of
process know edge, and the system of controls (other than LANL' s
| egacy debris waste approved in today’s action). The EPA will

i nspect the individual certification process for each waste
generator site and for one or nore waste strean(s). (For further
i nformati on on EPA s approval process, see 8194.8, “Approval
Process for Waste Shi pnent from Waste Generator Sites for

Di sposal at the WPP. ")

The DCE may not ship other waste streans for enplacenent at
the WPP until EPA determ nes that (1) DCE has provi ded adequate
i nformati on on how process know edge will be incorporated into
waste characterization activities for a particular waste stream
(or group of waste streans) at a generator site, and (2) DOE has
denonstrated that the system of controls described in
8194.24(c)(4) and (5) has been established for the site. In
particul ar, DCE nust denonstrate that the WN'S systemis
functional for any waste generator site before waste may be
shi pped, and that the system of controls (including neasurenent
techni ques) can be inplenented for each waste stream whi ch DOE
plans to dispose in the WPP. As discussed in the preanble for
8194. 22, DCE nust al so denonstrate that sites have established
and executed the requisite QA prograns described in
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88194.22(a)(2) (i) and 194.24(c)(3) and (5).

The EPA received nmany public comments on 8194.24. The
majority of the comrents focused primarily on whether or not DOE
coul d adequately characterize waste to be sent to the WPP. In
response to such concerns, EPA believes it is useful to explain
and clarify the general process of waste characterization as
required by 8194.24, and to describe the activities EPA expects
to monitor for future waste characterization. First, 8194.24(a)
requires DOE to describe the chem cal, radiological, and physica
conmposition of the wastes to be enplaced in the WPP. Second,
DCE nust conduct an anal ysis that substantiates that: (1) al
characteristics of the wastes which may influence containnment in
the repository have been identified and assessed (8194.24(b)(1));
(2) all conponents of the wastes which influence such waste
characteristics have been identified and assessed
(8194.24(b)(2)); and (3) any decision not to consider a waste
characteristic or conponent on the basis that it will not
significantly influence contai nnent of the waste.

(8194.24(b)(3)) Third, for each waste conponent identified as
being significant, DOE is to specify a “limting value” of the
total inventory of such waste conponents to be enplaced in the
repository. (8194.24(c)) Fourth, DOE nust denonstrate that, for
the total inventory of waste proposed to be enplaced in the
di sposal system the WPP will conmply with the nuneric
requi renments of 88194.34 and 194.55 for the upper and | ower
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limting values of the identified waste conponents.
(8194.24(c)(1)) Fifth, DOE nust identify and describe the
nmet hods used to quantify the limts of waste conponents.
(8194.24(c)(2))

At this point, 8194.24 inposes requirenents that shift the
focus frominformation on, and assessnment of, the total waste
i nventory to procedures for characterization of the waste at
i ndi vi dual waste generator sites and accurate assessnment of the
waste inventory. First, DOE nust show that the AK used to
quantify the waste conponents at the waste generator sites wll
conformwi th QA requirenments of 8194.22. Then, to ensure that
the generator sites ship only waste that confornms with the waste
conponent |limts, a systemof controls nust be inplenented that
tracks and neasures the waste conponents destined for the WPP
This system of controls nust also conply with the QA requirenents
of 8§194.22.

The approval process for site-specific waste
characterization controls and QA prograns includes a Federa
Reqgi ster notice, public comment period, and on-site EPA audits or
i nspections to evaluate inplenentation. (See Condition 2,
Condition 3, and 8194.8.) Prior to an EPA audit or inspection,
EPA expects to receive certain docunents fromDCE. To determ ne
that the procedures used to characterize waste (e.g., nmeasuring
and testing, sanple control, equi pnent assessnents) are based on
good technical practices, and the personnel are qualified to
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performthe task, EPA expects to receive the foll ow ng genera
docunents which conformwi th the requirenments of 8194.22: Site-
Specific Quality Assurance Program Pl an (“QAPP”) and a report or
reports from CAO s QA organi zation that verifies the
establ i shnment and i nplenentation of the Nuclear Quality Assurance
requi renents identified in 8§194. 22.

Li kewi se, DOE will provide technical docunents prior to an
audit or inspection to verify the nethods for characteri zi ng,
quantifying, and tracking waste. Such technical docunents wll
i nclude informati on on the use of both process know edge and
measur enent nethods for waste characterization. First, for
measur enent equi pnment such as NDA, NDE, and VE, DOE may provide
i nformati on on nmeasuring and testing, equipnent assessnents,
sanpl e control, data docunentation, and software control. For
AK, DCE may provide the AK package which provides information on
the areas and buil dings fromwhich the waste stream was
generated, the waste stream volune and tine period of generation,
the waste generating process described for each building, the
process flow diagrans, and the material inputs or other
i nformation that identifies the chem cal and radi onuclide content
of the waste stream and the physical waste form |In addition,
the foll ow ng supplenental information may be provided for AK
records: process design docunents, standard operating procedures,
prelimnary and final safety analysis reports and technica
safety requi renents, waste packaging | ogs, site databases,
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informati on fromsite personnel, standard industry informtion,
previ ous anal ytical data relevant to the waste stream nateri al
safety data sheets or other packaging information, sanpling and
anal ysis data from conparabl e or surrogate waste streans, and

| abor at ory not ebooks that detail the research processes and raw
materials used in experinents.

The fundanmental objective of EPA's review of DOE s waste
characterization at waste generator sites is to ensure that the
proposed system of controls can quantify and track both the
radi onucl i des and the four waste conponent limts identified as
i nportant for the repository perfornmance. Because DCOE s defense
m ssions varied at the sites, the waste generated and the nethods
to characterize waste vary accordingly. These variations in
practices and nethods result in the need to review two genera
areas: (1) AK packages and (2) the systemof controls, including
measur enent net hods and tracki ng procedures. Therefore, EPA
finds that it is inportant to clarify what is entailed by both
general areas.

Thirty-five percent of WPP waste is currently classified as
“retrievably stored waste,” which is TRU waste generated after
the 1970's but before the inplenentation of the TRU Waste
Characterization Quality Assurance Program Plan (“QAPP").

Retrievably stored waste containers will be classified into waste
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streans using acceptabl e know edge.® Al retrievably stored
waste containers will be exam ned using radi ography or visual
exam nation to confirmthe physical waste form (or “Sumrary
Category G oup”), to verify the absence of prohibited itens, and
to determ ne the waste characterization techniques to be used.

To confirmthe results of radi ography, a statistically selected
nunber of the Contact-Handl ed Transurani c waste contai ner

popul ation will be visually exam ned by opening the containers to
I nspect waste contents to verify the radiography results. If
visual exam nation results for a drumconflict with the results
of radi ography, the drum and possibly the entire waste streamis
recl assified, and a hi gher percentage of future druns wll be
required to undergo visual exam nation. Representativeness of
containers selected for visual exam nation will be validated by
revi ewi ng docunents that show that true random sanpl es were
col l ected. Repackaged retrievably stored waste may be handl ed as
new y generated waste, with the Summary Category G oup confirnmed
by using visual exam nation instead of radiography. Retrievably

stored waste will be assayed using Non Destructive Assay

¥ AK is used by DOE to (1) delineate waste streans to
facilitate further characterization; (2) identify radionuclide
content as a basis for further radi oassay (“NDA’) determ nations,
and identify the conbustible and netal content to determ ne the
radi onucl i de content as a basis for radi ography and/or vi sual
exam nation (“NDE/VE’); and (3) make hazardous waste
determ nations for wastes regul ated under the Resource
Conservation and Recovery Act.
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(“NDA”)*, and will undergo headspace-gas sanpling and anal ysis
for volatile organic conpound concentrations. 3®

Sixty-five percent of all WPP waste is to-be-generated TRU
waste. To-be-generated waste characterization will begin with
verification that processes generating the waste have operated
within established witten procedures. Waste containers will be
classified into waste streans using acceptabl e know edge.
Hazar dous and radi oactive constituents in to-be-generated wastes
w Il be docunented and verified at the tinme of generation to
provi de acceptabl e knowl edge for the waste stream

Verifying that the physical formof the waste (Summary
Category G oup) corresponds to the physical form of the assigned
waste streamis acconplished by visual exam nation during
packagi ng of the waste into the druns. This process consists of

operator confirmation that the waste is assigned to a waste

® Al waste containers will undergo NDA techniques to allow
an itemto be tested wthout altering its physical or chem cal
form NDA techni ques approved for use on WPP containers can be
classified as active or passive. Passive NDA nethods neasure
spont aneously emtted radiati ons produced through radi oactive
decay of isotopes inside the waste containers. Active NDA
met hods neasure radi ati ons produced by artificially generated
reactions in waste material.

% Results of head-space gas sanpling and chem cal anal yses
are conpared wth acceptabl e know edge determ nations to assess
t he accuracy of acceptable knowl edge. Additional analysis of
head- space gas for volatile organic conpounds, and additional use
of NDA, radiography, and other characterization nmethods may be
enpl oyed to further characterize waste to neet regul ati ons that
apply to the hazardous (but not necessarily radioactive) portions
of the WPP waste. The requirenents for hazardous waste are
enforced by the State of New Mexi co.
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streamthat has the correct Summary Category G oup for the waste
bei ng packaged into the druns. |If confirmation cannot be nmade,
corrective actions will be taken. A second operator, who is
equally trained to the requirenents of the WAC and TRU Wast e
Characterization QAPP, will provide additional verification by
reviewi ng the contents of the waste container to ensure correct
reporting. |f the second operator cannot provide concurrence,
corrective actions will be taken. To-be-generated waste will not
under go radi ography, as the waste will be identified by visua
exam nation during packaging. Al to-be-generated waste

contai ners wll undergo headspace-gas analysis for volatile
organi ¢ conpound and their concentrations, and NDA for
radi oi sotopes and their activities.

Accept abl e know edge, visual exam nation during packing, NDA
and headspace-gas sanpling and anal ysis are used to further
characterize honogeneous solids, soils/gravel, and debris waste.
In addition, newly generated streans of such wastes will be
randonml y sanpled a m ni numof once per year and anal yzed for
total volatile and sem -vol atile organi c conpounds and netal s.

A system of controls is used to confirmthat the total
amount of each waste conponent that will be enplaced in the
di sposal system does not exceed the upper limting value or fal
bel ow the lower limting value for the conponent. The system of
controls for WPP waste has two phases for DOE s internal
process. Phase | entails Waste Stream Screeni ng and
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Verification, which will occur before waste is shipped to the
WPP, and is a three-step process. First, an initial audit of
the site will be conducted by DOE' s Carl sbad Area Ofice as part
its audit program before the WPP coul d begin the process of
accepting waste froma site. The audit provides on-site
verification of characterization procedures, data package
preparati on and recordkeepi ng. Second, the generator site
personnel performthe waste characterizati on data package

conpl et eness/ accuracy review and either accept or reject the
data. Third, if the data are accepted, the site waste
characterization data are transferred manually or electronically
via the WIS to the WPP. At the WPP, screening includes
verification that all of the required el enents of a waste
characterizati on data package are present and that the data neet
acceptance criteria required for conpliance. Wste stream
approval or rejection to ship to the WPP is the outcone of Phase
l.

Phase 11 includes exam nation of a waste shipnent after it
has arrived at the WPP, and is a three-step process. First, upon
recei pt of a waste shipnent, the WPP personnel determ ne
mani f est conpl et eness and sign the mani fest before the driver may
depart. Second, W PP personnel determ ne waste shi pnent
conpl eteness by checking the bar-coded identification nunber
found on each TRU waste contai ner. The bar-coded identification
nunmber is noted and checked against the WNS. The WAN'S nuai ntai ns
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wast e contai ner recei pt and enpl acenent information. Third, waste
shiprment irregularities or discrepancies are identified and
resolved. |If there are discrepancies, the generator site is
contacted for resolution. Finally, WPP personnel conpare the
contai ner identification nunber with a list of those approved for
di sposal at the WPP. Waste shipnent approval or rejection for
di sposal at the WPP is the outcone of Phase Il. (For further
i nformati on on the system of controls, see Docket A-93-02, Item
V-B-2, CARD 24, Section 24.H. 2.)

In summary, all waste sent to WPP will be appropriately and
t horoughly characterized. First, the acceptable know edge
provi des essential waste content information that |ater
determ nes the waste categories. The AK process undergoes
qual ity assurance checks to confirm good technical practices and
qual i fied personnel. Then, the nmeasurenent techni ques (NDA, NDE,
VE) confirmthe AK data, and further define the content and
limts of the waste. Further confirmation of the accuracy of the
wast e characterization is provided by the extensive tracking
system Again, quality assurance checks are applied to the
tracki ng and neasurenment controls. The waste characterization
process, if inplenmented accordingly, provides conplete and
t horough characterization of the waste. The DCE has conmmtted to
I npl ement this process. No waste generator site will be all owed
to ship proposed waste streans to the WPP until the waste
characterization process detailed above is net at that generator

198



site for the given waste strean(s).
3. Future State Assunptions (8194.25)

Section 194.25 stipulates that performance assessnents
(“PA”) and conpliance assessnents “shall assune that
characteristics of the future remain what they are at the tine
the conpliance application is prepared, provided that such
characteristics are not related to hydrogeol ogi c, geol ogic or
climatic conditions.” Section 194.25 also requires DCE to
provi de docunentation of the effects of potential changes of
hydr ogeol ogi ¢, geological, and climatic conditions on the
di sposal systemover the regulatory time frame. The purpose of
the future state assunptions is to avoid unverifiable and
unbounded specul ati on about possible future states of society,
sci ence, |anguages, or other characteristics of mankind. The
Agency has found no acceptabl e net hodol ogy that coul d nake
predictions of the future state of society, science, |anguages,
or other characteristics of mankind. However, the Agency does
bel i eve that established scientific nmethods can nmake pl ausibl e
predictions regarding the future state of geol ogic,
hydr ogeol ogic, and climatic conditions. Therefore, 8194.25
focuses the PA and conpliance assessnents on the nore predictable
significant features of disposal system performance, instead of
al | owi ng unbounded specul ation on all devel opnents over the

10, 000-year regulatory tinme frane.
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The EPA proposed to find DOE in conpliance with the
requi renents of 8194. 25 because the future state assunptions that
DCE made and docunmented in the CCA were inclusive of all rel evant
el enents of the PA and conpliance assessnents and were consi stent
with the requirenents of 8194.25. (62 FR 58816-7) The Agency
reviewed the future state assunpti ons DOE nade about
hydr ogeol ogi ¢ and geol ogi ¢ characteristics and found that DOE
accurately characterized, screened, and nodel ed the potentia
changes fromcurrent conditions. For climtic changes, EPA found
DCE s approach to be conservative and consistent with the
conpliance criteria, since DOE exam ned the worst-case scenario
of increased precipitation at the WPP rather than the potentia
effects of global warm ng, which could be beneficial to the WPP
(8194.25(b)(3)) The EPA found that DOE s incorporation of these
changes into the PA was adequate. Finally, EPA found that the
CCA' s approach to dealing with uncertainty, including use of
conservative assunptions to conpensate for uncertainty, are
consistent wwth the features, events, and processes |ist,
screeni ng argunents, and nodel descriptions.

The EPA received no public comments on this topic beyond
those addressed in the proposal, and so finds DOE in conpliance
with the requirenents of 8194.25. For further information
concerni ng EPA’ s eval uation of conpliance with 8194. 25, see CARD
25. (Docket A-93-02, ItemV-B-2) For additional information on
the features, events, and processes included in the PA and
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conpl i ance assessnents, see CARD 32 (Docket A-93-02, Item V-B-2)
and the preanbl e di scussi on of performance assessnent issues
(Section VII1.B). For additional information on both geol ogic
and hydrogeol ogi ¢ conditions of the WPP, see the preanble

di scussi on of 8§194. 14.

4. Expert Judgnent (8194.26)

The requirenents of 40 CFR 194. 26 apply to expert judgnent
elicitation. Expert judgnent is typically used to elicit two
types of information: numerical values for paraneters
(variables) that are neasurable only by experinments that cannot
be conducted due to limtations of tine, noney, and physica
situation; and essentially unknowabl e information, such as which
features should be incorporated into passive institutiona
controls to deter human intrusion into the repository. (61 FR
5228) (Quality assurance requirenents (specifically
8194. 22(a)(2)(v)) nust be applied to any expert judgnent to
verify that the procedures for conducting and docunenting the
expert elicitation have been foll owed.

The requirenents of 40 CFR Part 194 prohibit expert judgnent
frombeing used in place of experinmental data, unless DOE can
justify that the necessary experinents cannot be conduct ed.
Expert judgnent may substitute for experinental data only in
those instances in which Iimtations of tinme, resources, or

physi cal setting preclude the successful or tinely collection of
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dat a.

The CCA did not identify any formal expert elicitation
activities. During the Agency’ s review of perfornance assessnent
(“PA”) paraneters, EPA found inadequate explanati on and
i nformati on for 149 paraneters that DOE cl ai ned had been derived
usi ng professional judgnent. The conpliance criteria do not
provide for utilization of “professional judgenent.” | nput
paraneters are to be derived fromdata collection
experinmentation, or expert elicitation. The EPA requested that
DCE provide additional information on the derivation of the 149
paraneters. (Docket A-93-02, Itens II-1-17, 11-1-25, and II-1-27)

The DCE responded to EPA' s requests by adding information to
and inproving the quality of the records stored in the Sandia
Nat i onal Laboratory (“SNL”) Records Center in order to enhance
the traceability of paraneter values. The EPA deened the
docunent ati on provi ded by DOE adequate to denonstrate proper
derivation of all but one of the “professional judgnent”
par anet ers—the waste particle size distribution paraneter. For a
conpr ehensi ve di scussion of the technical review of PA
paraneters, see the preanble discussion of performance
assessnent, CARD 23 (Section 12.0), and EPA' s “Paraneter Report”
and “Paraneter Justification Report.” (Docket A-93-02, Itens V-B-
2, V-B-12, V-B-14) The EPA required DOE to use the process of
expert elicitation to develop the value for the waste particle
size distribution paranmeter. (Docket A-93-02, Itemll-1I-27)
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The waste particle size paraneter is inportant in
performance assessnents because the distribution of waste
particle dianeters affects the quantity of radioactive nmaterials
rel eased in spallings frominadvertent human intrusion. Because
particle dianmeters are uncertain and cannot be estinated either
directly fromavail able data or fromdata coll ection or
experinentation, the waste particle size paraneter had to be
based on an elicitation of expert judgnent.

The DCE conducted the expert judgnent elicitation on May 5-
9, 1997. The results of the expert elicitation consisted of a
nodel for predicting waste particle size distribution as a
function of the processes occurring within the repository, as
predicted by the PA. The DCE conpleted a final report entitled,
“Expert Elicitation on WPP Waste Particle Size Distributions(s)
During the 10, 000- Year Regul atory Post-closure Period.” (Docket
A-93-02, ItemlIl-1-34) The particle size distribution derived
fromthe expert elicitation was incorporated in the PA
verification test (“PAVI") calcul ations.

The EPA's review of DOE's conpliance with the requirenents
of 8194.26 principally focused on the conduct of the elicitation
process, since 8194.26 sets specific criteria for the performance
of an expert judgenent elicitation. The EPA observed DCE s
elicitation process and conducted an audit of the docunentation
prepared in support of DOE s conpliance with 8194.26. The scope
of the audit covered all aspects of the expert judgnent
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elicitation process, including: panel neetings, nanagenent and

t eam procedures, curricula vitae of panel nenbers, background
docunents, and presentation materials. The EPA al so assessed
conpliance with the quality assurance requirenents of
8194.22(a)(2)(v). The EPA found that the docunentation was
appropriate, that the panel nenbers were appropriately qualified,
and that the results of the elicitation were used consistent with
the stated purpose; EPA, therefore, proposed to find DOE in
conpliance with 8194.26. (62 FR 58817-18)

Comments on EPA's proposed decision for 8194.26 related to
two main issues: 1) comenters questioned DOE' s statenent that it
di d not conduct any expert judgenent activities in devel oping the
CCA; and 2) commenters questioned the use or rol e of
“professional judgenent” in the devel opnent of input paraneters
used in the CCA. The DCE s understanding of expert judgnment was
consi stent with EPA's use of the term “expert judgnent” in the
conpliance criteria, nanely a formal, highly structured
elicitation of expert opinion. (Response to Cooments for 40 CFR
Part 194, Docket A-92-56, ItemV-C 1, p. 8-4) However, EPA
agrees that the CCAinitially did not contain adequate
I nformation to ascertain whether a | arge nunber of the input
paraneters had been properly derived. The DOE subsequently
provi ded additional information, and substantially inproved the
quality of the records at the SNL Records Center, which enabl ed
EPA to confirmthat all but one of the paraneters were adequately
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support ed.

In regard to the use of professional judgenent in the
devel opnment of input paraneters, the conpliance criteria in
8194. 26 do not provide for derivation of input paraneters through
“professional judgenent.” Input paraneters used in the PA are to
be derived fromdata collection, experinmentation, or expert
elicitation. The Agency, however, recognizes that raw data
resulting fromdata collection or experinentation nmay require
“professional judgnment” in the devel opnment of input paraneters.
Prof essional scientific judgnment nay be used to interpolate,
extrapol ate, interpret, and apply data to devel op paraneter
val ues but cannot substitute for data. (Expert judgnent may
substitute for data, but only when information cannot reasonably
be obtained through data collection or experinmentation.) The
applicability of 8194.26 does not extend to professiona
scientific judgnment used in such circunstances. (Docket A-92-56,
I[temV-C1, p. 8-5)

Based on its review of docunentation devel oped by DOE and
Its contractors, the results of EPA's audit, and consideration of
public comrents, EPA concludes that DOE conplied with the
requi renments of 8194.26 in conducting the required expert
elicitation. For further information on EPA's eval uation of
conpliance with 8194. 26, see CARD 26. (Docket A-93-02, Item V-B-
2)
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5. Peer Review (8194.27)

Section 194.27 requires DOE to conduct peer review
eval uations related to conceptual nodels, waste characterization
anal yses, and a conparative study of engineered barriers. A peer
review i nvol ves an i ndependent group of experts who are convened
to determ ne whether technical work was perfornmed appropriately
and in keeping with the intended purpose. The required peer
reviews must be perforned in accordance with the Nucl ear
Regul at ory Conmi ssion’s NUREG 1297, “Peer Review for Hi gh-Leve
Nucl ear Waste Repositories,” which establishes guidelines for the
conduct of a peer review exercise. Section 194.27 also requires
DCE to docunent in the conpliance application any additional peer
revi ews beyond those explicitly required.

The EPA proposed to find DOE in conpliance with the
requi renents of 8194. 27 because EPA s independent audit
establ i shed that DOE had conducted and docunented the required
peer reviews in a manner conpatible wth NUREG 1297. The Agency
al so proposed that DOE adequately docunented additional peer
reviews in the CCA. The EPA received no public comments on this
topi ¢ beyond those addressed in the proposal (62 FR 58818), and
so finds DCE in conpliance with the requirenents of 8194.27. For
further information concerning EPA's eval uati on of conpliance

W th 8194. 27, see CARD 27. (Docket A-93-02, Item V-B-2)
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D. Assurance Requirenents
1. Active Institutional Controls (8194.41)

Section 194.41 inplenents the active institutional controls
(“AlCs”) assurance requirenment. The disposal regul ations define
Al Cs as “controlling access to a disposal site by any neans ot her
t han passive institutional controls, perform ng naintenance
operations or renmedial actions at a site, controlling or cleaning
up releases froma site, or nonitoring paraneters related to
di sposal system performance.” (40 CFR 191.12) Section 194.41
requires AlCs to be maintained for as long a period of tine as is
practicabl e after disposal; however, contributions fromAICs for
reducing the rate of human intrusion in the PA may not be
consi dered for nore than 100 years after disposal.

The DCE proposed to: construct a fence and roadway around
the surface footprint of the repository; post warning signs;
conduct routine patrols and surveillance; and repair and/or
repl ace physical barriers as needed. The DCE also identified
ot her neasures that function as Al Cs, such as DOE s prevention of
resource exploration at the WPP and DOE' s construction of |ong-
termsite markers. The DCE will maintain the proposed AlCs for
at | east 100 years after closure of the WPP, and the WPP PA
assuned that Al Cs would prevent human intrusion for that period.

The EPA reviewed the proposed AICs in connection wth the

types of activities that may be expected to occur in the vicinity
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of the WPP site during the first 100 years after disposal (i.e.
ranching, farmng, hunting, scientific activities, utilities and
transportation, ground water punping, surface excavation, potash
expl oration, hydrocarbon exploration, construction, and hostile
or illegal activities) and exam ned the assunptions made by DOE
to justify the assertion that AICs will be conpletely effective
for 100 years. The DOE stated in the CCA that the proposed AlCs
will be maintained for 100 years, and that regular surveillance
coul d be expected to detect a drilling operation in a prohibited
area that is set up in defiance or ignorance of posted warnings.
The EPA received public comments on its proposed
certification decision stating that it was unreasonable to assune
that AICs could be conpletely effective for 100 years. Wile EPA
recogni zes that 100 percent effectiveness of AlCs over 100 years
cannot be established with certainty, the proposed AICs are fully
Wi thin DOE's present capability to inplenent and may be expected
to be enforceable for a period of 100 years. Therefore, EPA
found it reasonable for DOE to assune credit in the PA for 100
years. The EPA found the assunptions regarding |ongevity and
efficacy of the proposed AlICs to be acceptabl e based on the fact
that the types of inadvertent intrusion which Al Cs are designed
to obviate are not casual activities, but require extensive
resources, |engthy procedures for obtaining | egal perm ssion, and
substantial tine to set up at the site before beginning.
Contributions fromAICs in the PA are considered as a
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reduction in the rate of human intrusion. The EPA reviewed the
CCA and the paraneter inputs to the PA and determ ned that DOE
did not assune credit for the effectiveness of active
institutional controls for nore than 100 years after disposal.
The EPA found DOE s assunptions to be sufficient to justify DOE s
assertion that AICs will conpletely prevent human intrusion for
100 years after closure. Because DOE adequately described the
proposed Al Cs and the basis for their assuned effectiveness and
did not assune in the PA that AICs would be effective for nore
than 100 years, EPA finds DOE in conpliance with 8194.41. For
further information on EPA s evaluation of conpliance for
8194.41, refer to CARD 41. (Docket A-93-02, Item V-B-2)

2. Moni toring (8194. 42)

Section 194.42 requires DOE to nonitor the disposal system
to detect deviations from expected perfornmance. The nonitoring
requi renment distingui shes between pre- and post- closure
nonitoring because the nonitoring techniques that may be used to
access the repository during operations (pre-closure) and after
the repository has been backfilled and seal ed (post-closure) are
different. Monitoring is intended to provide information about
the repository that may affect the predictions nmade about the PA
or contai nment of waste. The EPA proposed that DOE was in
conpliance with this requirenent. (62 FR 58827)

Public comments on EPA s proposed decision stated that the
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nonitoring plan presented by DCE does not conply with certain
hazar dous waste (Resource Conservation and Recovery Act) and

Nucl ear Regul atory Commi ssion (“NRC’) requirenents. However, the
nonitoring techni ques and paraneters suggested by commenters are
not required by 8194.42, which requires only that the post-

cl osure nonitoring plan be conplenentary to certain applicable
hazar dous waste nonitoring requirenments. The purpose of this

| anguage is to elimnate potential overlap with hazardous waste
nmoni toring requirenments while ensuring that nonitoring will be
conducted even if not required by the applicabl e hazardous waste
regul ati ons. (Response to Comments for 40 CFR Part 194, Docket A-
92-56, ItemV-C 1, p. 14-7)

One comenter stated that DOE shoul d nonitor additional
paraneters and performrenote nonitoring to prolong the |ength of
time that data is gathered. The EPA determ ned that nonitoring
the additional paraneters would provide no significant benefit
because these paraneters were not identified as significant to
the contai nnent of waste or to verifying predictions nmade about
the repository. The EPA also determ ned that additional renote
nmoni toring of the panel roons woul d neither provide significant
I nformati on on the performance of the repository nor verify
predi ctions about its perfornmance.

The plans in the CCA addressed both pre-closure and post-
cl osure nonitoring and included the information required by the
conpliance criteria. Therefore, EPA finds that DOE is in
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conpliance with the requirenents of 8194.42. Under its authority
at 8194. 21, EPA intends to conduct inspections of DOE s

i npl enmentation of the nonitoring plans that DOE has set forth.

For further information on EPA's eval uati on of conpliance for
8194. 42, see CARD 42. (Docket A-93-02, Item V-B-2)

3. Passive Institutional Controls (8194.43)

The conpliance criteria at 8194.43 require a description of
passive institutional controls (“PICs”) that will be inplenented
at the WPP. The EPA defined PICs in the disposal regul ations as
mar kers, public records and archives, governnent ownership of and
restrictions on land use at a site, and any other neans of
preserving know edge of a site. (40 CFR 191.12) PICs are
i ntended to deter unintentional intrusions into a disposal system
by peopl e who ot herwi se m ght not be aware of the presence of
radi oactive waste at the site.

Section 194.43 requires DOE to: (1) identify the controlled
area with markers designed, fabricated, and enplaced to be as
per manent as practicable; (2) place records in local State,
Federal, and international archives and | and record systens
likely to be consulted by individuals in search of resources; and
(3) enploy other PICs intended to indicate the |ocation and
dangers of the waste. |In accordance with 8194.43(b), DCE al so
must indicate the period of tine that PICs are expected to endure

and be understood by potential intruders. Finally, DCE is
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permtted to propose a credit for PICs in the PA as explained in
8194.43(c). This credit nust be based on the proposed
effectiveness of PICs over tinme, and would take the form of
reduced likelihood in the PA of human intrusion over severa
hundred years. The conpliance criteria prohibit DCE from
assum ng that PICs could entirely elimnate the |ikelihood of
future human intrusion into the WPP

The EPA proposed that DOE conplied with 8194.43(a) and (b)
because the neasures proposed in the CCA are conprehensive,
practicable, and likely to endure and be understood for |ong
periods of tinme. The EPA al so proposed a condition that DOE
submit additional information concerning the schedule for
conmpleting PICs, the fabrication of granite markers, and
comm tnments by various recipients to accept WPP records. (62 FR
58827-29) The EPA did not receive any coments disputing this
decision, and so finds DOE in conpliance with 8194.43(a) and (b).
However, DOE nust fulfill Condition 4 of Appendix A to 40 CFR
Part 194 no later than the final recertification application.

For further information on EPA's eval uation of conpliance with
8194. 43, see CARD 43. (Docket A-93-02, Item V-B-2)

Sone commenters expressed the concern that PICs in general,
and DOE's plan in particular, wuld not be sufficient to prevent
drilling or other intrusions into the WPP over 10,000 years.
The EPA has never asserted that PICs, as an assurance neasure,
could or nmust be sufficient to prevent human intrusion into a
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site entirely or for a specified period (such as 10,000 years).
In fact, the WPP conpliance criteria prohibit DOE from assum ng
that PICs can conpletely elimnate the |ikelihood of human
intrusion. (8194.43(c)) DOE s design incorporates features that
will serve to pronpote the endurance and conprehensibility of PICs
over time, such as: redundant markers, highly durable materials
with lowintrinsic value, nessages in nultiple |anguages, and
record storage in nultiple locations. Also, the CCA clearly
di scusses the manner in which DCE accounted in the design for
possible, realistic failures. The Agency believes that the
exi stence of site-specific markers and records, designed to be
durabl e over long periods of time, will greatly inprove the
chances that future generations will retain know edge of the
hazard posed by waste stored at the WPP

The EPA proposed to deny DOE s request under 8194.43(c) that
the |ikelihood of human intrusion into the WPP during the first
700 years after closure be reduced by 99 percent based on the
antici pated effectiveness of PICs. The EPA denied the credit
because DOE did not use an expert judgnent elicitation to derive
the credit, as explicitly envisioned by the Agency. The EPA
expected that an expert judgnent elicitation that nmakes use of
the best avail able informati on and expertise would be used to
account for the considerable uncertainties associated with a
prediction of the ability of PICs to prevent human intrusion
hundreds of years into the future. Since the WPP is |ocated in
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an area of resource exploitation, the uncertainty was not
sufficiently reflected in the near 100 percent credit proposed in
t he CCA

The Agency recei ved comrents both supporting and refuting
this decision. Coments supporting EPA s proposed deci sion
tended to reflect the position that any PICs credit would be too
uncertain for use in the PA In opposition to EPA s deci sion,
comments stated that EPA drew i nproper concl usions about DOE s
use of expert judgnent and treatnent of uncertainty. These
comments requested that EPA reverse its denial of PICs credit, or
at | east consider future credit proposals, but did not identify
why EPA's concl usions were incorrect other than to reiterate
positions taken in the CCA that were explicitly assessed by EPA
in the proposal. (62 FR 58828) Therefore, EPA sees no cause to
reverse its decision to deny DOE' s request for PICs credit under
8194.43(c). However, EPA s final decision today applies only to
the credit proposal in the CCA and should not be interpreted as a
judgnment on the use of PICs credit in perfornmance assessnents
generally. In the future, DOE may present to EPA additional
I nformati on derived froman expert elicitation of PICs credit.
Any future PICs credit proposals will be considered in the
context of a nodification rulemking, and will be subject to
publ i c exam nation and coment.

4. Engineered Barriers (8194. 44)
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Section 194.44 requires DOE to conduct a study of avail able
options for engineered barriers at the WPP and submt this study
and evidence of its use with the conpliance application.

Consi stent with the assurance requirenent found at 40 CFR 191. 14,
DCE nmust anal yze the performance of the conplete disposal system
and any engi neered barrier(s) that DOE ultimately inplenments at
the WPP nust be considered in the PA and EPA' s subsequent

eval uation. Based on the conparative study that constitutes
Appendi x EBS of the CCA, DOE proposed magnesi um oxi de (MO
backfill as an engi neered barrier and proposed to enpl ace bags of
MO between and around waste containers in the repository. The
EPA proposed to find DCE in conpliance with 8194. 44 because DOE
conduct ed and docunented the required study in a manner
consistent wwth the WPP conpliance criteria and proposed to

I mpl ement an engi neered barrier to delay the novenent of water or
radi onucl i des. (62 FR 58829)

Public comments on the proposal stated that the waste shoul d
be treated before being placed in the repository. Comenters
stated that treatnent of waste could serve to provide additiona
confidence in the safety of the disposal system beyond that
denonstrated by the performance assessnent, based on the
assunption that waste treatnent would reduce the potentia
effects of a repository breach. Comenters therefore urged EPA
to encourage DOE to treat the waste in order to add additiona
assurance in the predicted performance of the WPP
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Section 194.44 of the conpliance criteria requires DOE to
perform a conparison of the benefits and detrinents of waste
treatment options (referred to as “engi neered barriers” by EPA
and as “engi neered alternatives” by DOE). DCE s eval uation
i ncorporated such treatnent methods as vitrification and
shredding. Based on this evaluation, DOE selected the use of MO
as an engi neered barrier. The EPA determned that MgJjOw || be an
effective barrier, based on DOE's scientific evaluation of the
proposed barrier’s ability to prevent or substantially delay the
novenent of radionuclides toward the accessible environnent.

Section 194.44 does not require specific engineered barriers
or the inplenentation of nore than one engi neered barrier. Since
DCE will enmploy the use of a barrier as required by this section,
and since the performance assessnent results showed conpliance
Wi th the containment requirements with the use of this barrier
EPA does not consider it necessary to require DOE to treat waste
prior to enplacenent. However, EPA agrees that waste treatnent
or additional barriers may further enhance the contai nnent
ability of the WPP. In the future, if DOE were to select a new
treatment option (such as vitrification) that differs
significantly fromthe option in the nost recent conpliance
application, DOE nmust inform EPA prior to maki ng such a change.
(8194.4(b)(3)(i) and (vi)) The EPA will evaluate the information
provi ded by DOE and determine if the certification warrants
nodi fi cati on.
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O her comenters expressed concern that DCE failed to
consider alternatives to the proposed 55-gallon steel waste druns
that could reduce releases or the formation of gas in the
repository due to the degradation of carbon. Commenters further
stated that DCE failed to consider adequately how engi neered
barriers could reduce releases fromfour human intrusion
scenarios: fluid injection, air drilling, stuck pipe, and direct
brine rel ease.

The EPA recogni zed that gas production fromwaste drum
degradati on was a rel evant issue and so included consideration of
“inmproved waste containers” in the list of factors for DCE to
consi der when eval uating engineered barriers. (40 CFR 194. 44(b))
The DCE did, in fact, consider various aspects of waste packages
In the engineered barrier study. Appendix A of Appendix EBS (p.
A-10) states that the “inproved waste container” options scored
low in a qualitative assessnent because of their mnimal ability
to inprove conditions with respect to waste solubility and shear
strength. As explained in CARD 44 (Docket A-93-02, Item V-B-2),
DCE al so exam ned the effects of engineered barriers on the | ong-
term performance of the WPP using the Design Anal ysis Model
(“DAM'), which provided a relative conparison of the potentia
benefits of the different barriers on the performance of the
repository. There was no attenpt to determ ne the absolute
effect of the barriers on the performance of the repository since
the objective of the study (in accordance with the WPP
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conpliance criteria) was only to provide DCE with information for
use in the selection or rejection of additional engineered
barriers. (Docket A-93-02, Item V-B-2, CARD 44, Section 44.C. 4)

It was not necessary for DOE to show the absolute effect of each
barrier on the WPP' s performance in the face of a specific hunman
i ntrusion scenario such as air drilling. Rather, it was
sufficient for DOE to consider the relative ability of barriers
to prevent or delay radionuclide mgration in the event of hunman
i ntrusion.

O her coments expressed concern that the “contai nnent” and
“assurance” requirenents were not kept separate, as was intended
by EPA s disposal standards. The separation of the requirenents
is valid only to the extent that engineered barriers may be used
to nmeet the contai nnent requirenents, but nust be used to neet
t he assurance requirenents. The effects of all engineered
barriers enployed at the WPP nust be considered in performnce
assessnents. Excluding such barriers from consideration would
result in inaccurate nodeling of the disposal system which is
defined in 8191.12(a) to include engineered barriers. (Response
to Comments for 40 CFR Part 194, Docket A-92-56, ltemV-C1, pp
16-10, 16-13) Al though not required to conply with 8194. 44, DOE
and ot hers perfornmed cal cul ati ons show ng that the WPP can
conply with the containnent requirements with or without the use

of MO as an engi neered barrier. (Docket A-93-02, Itens |V-D 12
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and V-G 7)

The EPA finds that DOE conplies with 8194.44. The EPA found
that DOE conducted the requisite analysis of engineered barriers
and sel ected an engi neered barrier designed to prevent or
substantially delay the novenent of water or radionuclides toward
the accessible environment. The DOE provided sufficient
docunentation to show that MgO can effectively reduce actinide
solubility in the disposal system The DOE proposed to enplace a
| arge anount of MO around waste druns in order to provide an
addi tional factor of safety and thus account for uncertainties in
t he geochem cal conditions that woul d affect CO, generation and
MyO reactions. For further information on EPA s eval uati on of
conpliance for 8194.44, see CARD 44. (Docket A-93-02, Item V-B-2)
For further information regarding the PA nodeling of solubility
and chem cal conditions in the repository, see CARD 23—Mbdel s and
Comput er Codes. (Docket A-93-02, Item V-B-2)

5. Consi deration of the Presence of Resources (8194.45)

Section 194.45 inplenents the assurance requirenent that the
di sposal system be sited so that the benefits of the natural
barriers of the disposal systemw || conpensate for any increased
probability of disruptions to the disposal systemresulting from
expl oration and devel opnent of existing resources. (61 FR 5232)
In issuing the WPP conpliance criteria, EPA deternmined that the

performance assessnent (“PA’) is the appropriate tool to weigh
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t he advantages and di sadvantages of the WPP site because the PA
denonstrates whether potential human intrusion will cause
unaccept ably high rel eases of radioactive nmaterial fromthe
di sposal system Conments on 8194.45 for the proposed
certification decision did not address the question of conpliance
with this requirenment but instead focused on the criterion
itself, stating that it was inconsistent with the original basis
for the assurance requirenents to be qualitative in nature. The
EPA believes that the presence of resources requirenent is
reasonabl e because the performance assessnment nust account for
the increased potential for human intrusion into the disposa
system due to the presence of known resources, based on
historical rates of drilling and mning in the vicinity of the
W PP. (Docket A-92-56, ItemV-C- 1, p. 17-1) In any case, it is
beyond the scope of the certification rulemaking to fundanmental |y
re-exam ne or change the disposal regul ati ons or conpliance
criteria as they relate to the presence of resources.

Because the PA incorporated human intrusion scenarios and
met EPA's release limts in accordance with the WPP conpliance
criteria, EPA determ nes that DOE has denonstrated conpliance
with 8194.45. For discussion of comments on human i ntrusion
scenarios, results, and other aspects of the PA refer to Section
B (“Performance Assessnent: Modeling and Cont ai nnent
Requi renents”) of this preanble. For further infornation on
EPA s eval uation of conpliance for 8194.45, refer to CARD 45.
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(Docket A-93-02, Item V-B-2)
6. Renpbval of Waste (8194. 46)

Section 194.46 requires DOE to provide docunentation that
the renoval of waste fromthe disposal systemis feasible for a
reasonabl e period of tinme after disposal. |In the proposed
certification decision on WPP, EPA proposed that DOE was in
conpliance with this requirenent.

Public conmments on EPA' s proposed deci si on expressed concern
that there would be no way to renove the waste once the WPP
repository is sealed. The technology used to di spose of the
waste is substantially the sane as the technol ogy that woul d be
used to renove it. This technol ogy may reasonably be expected to
remain available for at |east 100 years after the repository is
seal ed. Public comments also stated that EPA and DOCE shoul d
identify the limtations of DOE' s renoval of waste plan. 1In
Appendi x WRAC of the CCA, DCE acknow edges the expense and hazard
of renmoving the waste fromthe repository. The purpose of the
requi renent at 8194.46 is to denonstrate that the renoval of
wast e remai ns possi ble, not necessarily sinply or inexpensive,
for a reasonable period of tinme after disposal. (50 FR 38082)

The DCE denonstrated that it is possible to renove waste
fromthe repository for a reasonable period of tine after
di sposal. Therefore, EPA determnes that DOE is in conpliance

with 8194.46. For further informati on on EPA s eval uati on of
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conmpliance with 8194. 46, see CARD 46. (Docket A-93-02, Item V-B-
2)
E. I ndi vi dual and Ground-water Protection Requirenents
(88194. 51- 55)

Sections 194.51 through 194.55 of the conpliance criteria
i npl ement the individual protection requirenments of 40 CFR 191. 15
and the ground-water protection requirenents of Subpart C of 40
CFR Part 191. Assessnment of the likelihood that the WPP wi ||
meet the individual dose limts and radi onuclide concentration
limts for ground water is conducted through a process known as
conpl i ance assessnent. Conpliance assessnent uses nethods
simlar to those of the PA (for the contai nnent requirenents) but
Is required to address only undi sturbed perfornmance of the
di sposal system That is, conpliance assessnment does not include
human intrusion scenarios (i.e., drilling or mning for
resources). Conpliance assessnment can be considered a “subset”
of performance assessnment, since it considers only natura
(undi sturbed) conditions and past or near-future human activities
(such as existing borehol es), but does not include the | ong-term
future human activities that are addressed in the PA

Section 194.51 requires DOE to assune in conpliance
assessnents that an individual resides at the point on the
surface where the dose fromradi onuclide rel eases fromthe WPP

woul d be greatest. The EPA required that the CCA identify the
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maxi mum annual conmmitted effective dose and the |ocation where it
occurs, and explain how DOE arrived at those results.

In DOE's anal ysis, an individual receives the highest dose
i f one assunes that the individual takes drinking water directly
fromthe Sal ado Formation at the subsurface boundary of the WPP
area. The DCE assumed that an individual would receive the
maxi num esti mat ed dose regardl ess of | ocation on the surface and
cal cul ated the resultant doses accordingly. EPA found this
approach to be conservative and proposed that DOE conplied with
8194.51. The Agency received no public comments on this topic
beyond those addressed in the proposal (62 FR 58831), and so
finds DCE in conpliance with the requirenents of 8194.51

Section 194.52 requires DOE to consider in conpliance
assessnents all potential exposure pathways for radioactive
contam nants fromthe WPP. The DCE nust assune that an
i ndi vi dual consunes two liters per day of drinking water from any
under ground source of drinking water outside the WPP area.

The DCE consi dered the foll ow ng pat hways: an individual
draws drinking water directly fromthe Sal ado Fornmation; an
I ndi vidual ingests plants irrigated with contam nated water or
m |k and beef fromcattle whose stock pond contai ned contam nated
water fromthe Sal ado; and an individual inhales dust from soi
irrigated wth contam nated water fromthe Salado. Intended to
result in the maxi num dose, DOE s assunption that water is
I ngested directly fromthe Salado actually is so conservative as
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to be unrealistic, since Salado water is highly saline and woul d
have to be greatly diluted in order to function as drinking or
irrigation water.

The EPA proposed that DCE conplied with 8194. 52 because DOE
consi dered all potential exposure pathways and assuned that an
i ndi vi dual consunes two liters of Salado water a day, follow ng
dilution. The Agency received no public comrents on this topic
beyond those addressed in the proposal (62 FR 58831), and so
finds DCE in conpliance with the requirenments of 8194.52. For
further information concerning EPA's eval uation of conpliance for
88194.51 and 194.52, see CARD 51/52. (Docket A-93-02, Item V-B-2)

Section 194.53 requires DOE to consider in conpliance
assessnents underground sources of drinking water (“USDW”) near
the WPP and their interconnections. A USDWis defined at 40 CFR
191. 22 as “an aquifer or its portion that supplies a public water
system or contains a sufficient quantity of ground water to do
so and (i) currently supplies drinking water for human
consunption or (ii) contains fewer than 10,000 ng per liter of
total dissolved solids.”

The DCE identified three potential USDW near the W PP—the
Cul ebra Menber of the Rustler Formation, the Dewey Lake Red Beds,
and the Santa Rosa Sandstone of the Dockum G oup—despite
I nconpl ete data show ng that they neet the regulatory definition
of a USDW The DCE did not anal yze underground i nterconnections

anong these water bodies, instead assum ng conservatively that
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peopl e woul d draw water directly fromthe Sal ado Formati on,
bypassi ng ot her USDW closer to the surface and thus resulting in
greater exposure.

The EPA proposed that DCE conplied with 8194. 53 because DOE
adequately consi dered potential USDW near the WPP. The Agency
received a few public comments that raised questions about DCE s
approach to evaluating USDW. For exanple, some conmenters
questi oned DOE' s assertion that USDW such as Laguna Grande de | a
Sal woul d not be contamnated if the WPP is |eft undisturbed.

In fact, the conpliance assessnents assuned that water in the

Sal ado Formation constituted a hypothetical USDWthat woul d

provi de drinking water after being diluted. Radionuclide
concentrations woul d be expected to be greatest in the Sal ado at
t he subsurface boundary of the WPP, since the disposal systemis
| ocated in that geologic formation. Thus, by denonstrating that
EPA' s drinking water standards would be net where radi oactive
contam nation woul d be greatest, DOE al so showed that other, nore
di stant potential aquifers also would conply. This conservative
approach conpensates for substantial uncertainties that would

ot herw se be involved in the cal cul ati on of radi onuclide
transport to potential USDWs.

Even using an anal ysis that was designed to nmaxi m ze
radi onucl i de rel eases, DOE showed that the WPP will conply with
EPA's imts for radionuclides in ground water by a w de margin.
The EPA therefore finds DCE in conpliance with 8194.53. For

225



further information concerning EPA's eval uation of conpliance
with 8194.53, see CARD 53. (Docket A-93-02, Item V-B-2)

Sections 194.54 and 194.55 relate to the scope and results
of conpliance assessnments conducted to determ ne conpliance with
t he individual dose and ground-water protection requirenents.

The EPA found that DCE appropriately eval uated and screened out
natural features, processes, and events related to undi sturbed
performance, and proposed to find DOE in conpliance with 8194. 54.
(62 FR 58832) The Agency received no specific comments on this
decision. Conments on issues that could affect predictions of
undi st ur bed performance, such as site characterization or ground-
wat er nodeling, are discussed separately in this preanble and did
not necessitate changes to conpliance assessnents. (See “Geol ogic
Scenari os and Di sposal System Characteristics” under the

Per f or mance Assessnent sections of this preanble.) The EPA
therefore finds that DOE conplies with 8194.54. For further

I nformati on on EPA' s eval uation of conpliance with 8194.54, see
CARD 54. (Docket A-93-02, Item V-B-2)

The EPA found that conpliance assessnents conducted by DOE
appropriately docunented uncertainty, docunented probability
distributions for uncertain paraneters, randomy sanpl ed across
the distributions, and generated and di splayed a sufficient
nunber of estimates of radiation doses and ground-wat er
concentrations. Further, the resulting estinmates of radiation
doses and radi onuclide concentrations in ground water (and
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i ndependent cal cul ati ons by EPA) were well belowthe limts in
8191. 15 and Subpart C of 40 CFR Part 191. In its proposal, the
Agency found that DOE is in conpliance with the requirenents of
8194.55, and received no coments disputing this decision, which
is therefore finalized. For further information on EPA' s

eval uati on of conpliance for 8194.55, see CARD 55. (Docket A-93-
02, Item V-B-2)

| X. Does DCE need to buy existing oil and gas | eases near the

W PP?

The EPA finds that DOE does not need to acquire existing oi
and gas leases in the vicinity of the WPP in order to conply
with EPA' s di sposal regulations. These existing | eases, and
EPA's need to evaluate their effects on the WPP, are addressed
by the 1992 WPP Land Wthdrawal Act (“LWA’) which provides for
EPA's regul atory authority at the WPP.* (See Section X of this
preanble, entitled “Wiy and How Does EPA Regul ate the WPP,” for
nore information on the WPP LWA.) The 1992 WPP LWA wi t hdrew
t he geographic area containing the WPP facility fromall forns
of entry, appropriation, and di sposal under public |and | aws.
The WPP LWA transferred jurisdiction of the land to the
Secretary of Energy explicitly for the use of constructing,
operating, and conducting other authorized activities related to

the WPP. The WPP LWA prohibits all surface or subsurface

% Pub. L. 102-579, sections 4(b)(5) and 7(b)(2).
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mning or oil or gas production is prohibited at all tines on or
under the land withdrawal area. (WPP LWA, section 4(b)(5)(A))
However, section 4(b)(5)(B) states that existing rights under two
oil and gas | eases (Numbers NMNM 02953 and 02953C) (referred to
as “the section 4(b)(5)(B) |eases”) shall not be affected unl ess
the Adm nistrator determnes, after consultation with DOE and the
Department of the Interior, that the acquisition of such | eases
by DOE is required to conply with EPA's final disposal
regul ati ons.

Bef ore DCE can enpl ace waste in the WPP, DCE nust acquire
t he | eases, unless EPA determ nes that such acquisition is not
required. (WPP LWA, section 7(b)(2)) This determnation is
separate and apart fromthe WPP LWA requirenent for EPA to
conduct the certification decision by notice-and-conment
rul emaki ng. (WPP LWA, section 8(d)). Nonetheless, the Agency
chose to address this matter as part of the certification process
because the determ nati on of whether potential drilling on the
| eases coul d possibly affect the integrity of the WPP is closely
related to simlar determ nations that nmust be nade to determ ne
conpliance with the disposal regulations and WPP conpl i ance
criteria. (See 88194.32(c), 194.54(b))

As di scussed in the proposed certification decision, EPA
exam ned DCOE s analysis of a nunber of potential activities in
the life cycle of a well—drilling, fluid injection (for both
wat er f | oodi ng and brine disposal), and abandonnment —+that coul d
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affect the WPP di sposal system The Agency agreed wi th DOE that
the effects of drilling a borehole would be highly |ocalized, due
to well casing procedures and borehol e plugging practices. The
EPA found that the effects of fluid injection can al so be
expected to be localized, due to underground injection control
requi renents. Finally, even abandoned borehol es woul d have
littl e consequence on waste panels nore than a neter away.
Because the cl osest possible approach of a borehole drilled from
the section 4(b)(5)(B) | eases is over 2400 neters (8000 feet)
fromthe WPP waste di sposal roons, EPA determ ned that such a
bor ehol e woul d have an insignificant effect on rel eases fromthe
di sposal system (and in turn, on conpliance with the di sposa
regul ations). (62 FR 58835-58836)

For the reasons di scussed above, EPA concluded in its
proposed rule that the Secretary of Energy does not need to
acquire Federal G| and Gas Leases No. NWVNM 02953 and No. NVN\M
02953C. (62 FR 58836) A nunber of comrents on the proposed rule
suggested that DOE conducted i nadequate perfornmance assessnent
anal yses on drilling activities occurring prior to or soon after
disposal in the vicinity of the WPP, but only one commenter took
Issue directly with EPA's decision to not require the Secretary

of Energy to acquire the Section 4(b)(5)(B) |eases. This

comment er questioned the inpact of drilling activities by | ease
hol ders.
The DCE' s analysis of drilling for the performance
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assessnent indicated that wells drilled into the controlled area,
but away fromthe waste di sposal room and panels, wll not
adversely affect the disposal systenis capability to contain
radi onuclides. A slant-drilled borehole fromoutside the Land
Wthdrawal Area, into the section 4(b)(5)(B) | ease area at | east
6000 feet below the surface, would be at |east 2400 neters (8000)
feet away fromthe WPP disposal roons and woul d thus have an
insignificant effect on rel eases fromthe di sposal system or
conmpliance with the disposal regulations. The EPA finds that
potential activities at the section 4(b)(5)(B) |eases will not
cause the WPP to violate the disposal regulations. (For nore
information on drilling scenarios, see the preanble di scussions
related to performance assessnent.) Therefore, EPA determ nes
that it is not necessary for the Secretary of Energy to acquire
the Federal G| and Gas Leases No. NVNM 02953 and No. NWN\M
02953C.
X. Wiy and how does EPA regul ate the W PP?

The WPP Land Wthdrawal Act is the statute that provides
EPA the authority to regulate the WPP. The EPA s obligations
and the limtations on EPA's regulatory authority under that |aw
are di scussed bel ow.
A.  The WPP Land Wt hdrawal Act

The EPA's oversight of the WPP facility is governed by the

W PP Land Wthdrawal Act (“LWA"), passed initially by Congress in
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1992 and anmended in 1996. (Prior to the passage of the WPP LWA
in 1992, DCE was self-regulating with respect to the WPP; that
is, DOE was responsible for determ ning whether its own facility
conplies with applicable regulations for radi oactive waste

di sposal.) The WPP LWA del egates to EPA three main tasks, to be
conpl eted sequentially, for reaching a conpliance certification
decision. First, EPA nust finalize general regul ations which
apply to all sites—except Yucca Muntai n—<for the disposal of

hi ghly radioactive waste.® These regul ations, |ocated at
Subparts B and C of 40 CFR Part 191 (“disposal regulations”),

were published in the Federal Register in 1985 and 1993. *

Second, EPA nust devel op, by rul emaking, criteria to
i npl ement and interpret the general radioactive waste disposal
regul ations specifically for the WPP. The EPA issued the WPP
conpliance criteria, which are found at 40 CFR Part 194, in
1996. *°

Third, EPA nust review the information submtted by DOE and
publish a certification decision.* Today’'s action constitutes
EPA' s certification decision as required by section 8 of the WPP

LWA.

¥ WPP LWA, section 8(b).

¥ 50 FR 38066-38089 (Septenber 19, 1985) and 58 FR 66398-
66416 (Decenber 20, 1993)

61 FR 5224-5245 (February 9, 1996).
. WPP LWA, section 8(d).
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Today’ s action al so addresses the requirenent at section
7(b)(2) that, before DOE can enplace waste in the WPP, DCE nust
acquire existing oil and gas | eases near the WPP unl ess EPA
determ nes that such acquisition is not required in order for DOE
to conmply with the disposal regulations. The EPA determ nes that
acquisition of the |leases is not necessary. For further
di scussion of this requirenment, refer to the preanble section
entitled, “Does DCE need to buy existing oil and gas | eases near
t he W PP?”

Besides requiring EPA to issue a certification decision, the
WPP LWA al so requires the Agency to conduct periodic
recertifications, if the facility is initially certified. Every
five years, EPA nust determ ne whet her docunentation submtted by
DCE denonstrates that the WPP continues to be in conpliance with
the di sposal regulations.” Recertifications are not conducted
t hrough rul emaki ng, and are not addressed by today’s action.
However, the WPP conpliance criteria address the process by
whi ch EPA intends to conduct recertifications, including

publ i shing public notices in the Federal Register and providing a

public comment period. (8194.64) For further information on
recertification, refer to the preanble sections entitled, “EPA s
Future Role at the WPP” and “How will the public be involved in

EPA’'s future WPP activities?”

2 WPP LWA, section 8(f).
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B. Limts of EPA's Regulatory Authority at the WPP

As di scussed above, the WPP LWA conveys specific
responsibilities on EPA to ensure the safety of the WPP as a
per manent di sposal facility. The Agency’s prinmary
responsi bility, described in section 8 of the WPP LWA, is to
determ ne whether the WPP facility will conply with EPA' s
di sposal regulations. Menbers of the public have expressed, in
witten cooments and in oral testinony on the proposed rule, a
desire for the Agency to oversee ot her aspects of the WPP s
operation. In response to such concerns, EPA nust clarify that
its authority to regulate DOE and the WPP is [imted by the WPP
LWA and ot her statutes which delineate EPA's authority to
regul ate radi oactive materials in general. The limtations on
EPA' s authority necessarily limt the scope of the present
rul emaki ng.

A nunber of commenters suggested that EPA shoul d explore
alternative nethods of waste disposal, such as neutralizing
radi oactive el enments, before proceeding with a certification
decision. Qhers stated that the WPP shoul d be opened
I medi at el y because underground burial of radioactive waste is
| ess hazardous than the current strategy of above-ground storage.
In the WPP LWA, Congress did not delegate to EPA the authority
to abandon or delay the WPP because future technol ogi es m ght

evolve and elimnate the need for the WPP. Al so, Congress did
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not del egate to EPA the authority to weigh the conpeting risks of
| eavi ng radi oactive waste stored above ground conpared to

di sposal of waste in an underground repository. These
considerations are outside the authority of EPA as established in
the WPP LWA, and thus outside the scope of this rul emaking.
However, as technol ogi es evol ve over the operating period of the
W PP, DCE nmay incorporate theminto the facility design through a
nodi fication or during the required recertification process. The
EPA wi || eval uate how any such changes in design or activities at
the WPP nmay affect conpliance with the radioactive waste

di sposal regul ations.

Some conmenters requested that EPA consider certain factors
in making its certification decision. These factors include
reviews by organi zations other than EPA, and the political or
econom ¢ notivations of interested parties. The EPA s
certification decision nust be nade by conparing the scope and
quality of relevant information to the objective criteria of 40
CFR Part 194. \Were relevant, the Agency has consi dered public
conment s whi ch support or refute technical positions taken by
DCE. Enotional pleas and comments on the notives of interested
parties are factors that are not relevant to a determ nation of
whet her DCE has denonstrated conpliance with the di sposa
regul ati ons and WPP conpliance criteria, and are therefore
outside the scope of this rul emaking.

Finally, the hazards of transporting radi oactive waste from
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storage sites to the WPP is of great concern to the public.
Transportation is entirely outside EPA's general authority for
regul ati ng radi oacti ve waste. Mreover, in the WPP LWA,
Congress did not authorize any role for EPA to regul ate
transportation. |Instead, the WPP LWA reiterated that DOE nust
adhere to transportation requirenents enforced by the U S
Nucl ear Regul atory Conmi ssion and the U. S. Departnent of
Transportation. (WPP LWA, section 16) Because al
transportation requirenents for the WPP are established and
enforced by other regulators, EPA does not address the issue
further in today’s action.

The preanbl e section entitled, “Wiat is EPA's response to
general comments received on the certification decision?”
provi des further discussion of general issues, including severa
related to the scope of EPA's certification rul emaking.
C. Conpliance with O her Environnental Laws and Regul ations

The WPP nust conply with a nunber of other environnenta
and safety regulations in addition to EPA s di sposa
regul ati ons—+ncl udi ng, for exanple, the Solid Waste D sposal Act
and EPA' s environnental standards for the nmanagenent and storage
of radioactive waste. Various regulatory agencies are
responsi bl e for overseeing the enforcenment of these Federal |aws.
For exanple, the WPP' s conpliance with EPA s radi oactive waste

managenent regqul ations, found at Subpart A of 40 CFR Part 191, is
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addressed by an EPA gui dance docunent which describes how EPA
intends to inplenent Subpart A at the WPP. (Copies of the WPP
Subpart A CGuidance are available by calling the WPP I nformation
Line at 1-800-331-WPP or from EPA's WPP hone page at

www. epa/ gov/ radi ation/wi pp.) Enforcenent of sonme parts of the
hazar dous wast e nmanagenent regul ati ons has been del egated to the
State of New Mexico. The State’s authority for such actions as
i ssuing a hazardous waste operating permt for the WPP is in no
way affected by EPA's certification decision. It is the
responsibility of the Secretary of Energy to report the WPP' s
conpliance with all applicable Federal |aws pertaining to public
health and the environment.* Conpliance with environmental or
public health regul ati ons other than EPA s di sposal regul ations

and WPP conpliance criteria is not addressed by today’ s action.

Xl. How has the public been involved in EPA's WPP activities?
Section 8(d)(2) of the WPP LWA requires that the

Adm nistrator’s certification decision be conducted by infornma

(or “notice-and-comment”) rul emaki ng pursuant to Section 4 of the

Adm ni strative Procedure Act (“APA’). Noti ce-and-coment

rul emaki ng under the APA requires that an agency provide notice

of a proposed rul emaki ng, an opportunity for the public to

comment on the proposed rule, and a general statenent of the

¥ WPP LWA, sections 7(b)(3) and 9.
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basis and purpose of the final rule.*

The WPP conpliance criteria, at Subpart D of 40 CFR Part
194, established a process of public participation that exceeds
the APA's basic requirenents, and provides the public with the
opportunity to participate in the regulatory process at the
earliest opportunity. The WPP conpliance criteria contain
provi sions that require EPA to: publish an advance notice of

proposed rul emaking (“ANPR’) in the Federal Reqgister; allow

public conmment on DOE s conpliance certification application
(“CCA") for at |least 120 days, prior to proposing a certification
deci sion; hold public hearings in New Mexico, if requested, on
the CCA; provide a m ninum of 120 days for public comment on
EPA' s proposed certification decision; hold public hearings in
New Mexi co on EPA's proposal; produce a docunent sunmari zing the
Agency’ s consi deration of public comments on the proposal, and
mai ntai n i nformati onal dockets in the State of New Mexico to
facilitate public access to the volum nous technical record,
i ncluding the CCA. The EPA has conplied with each of these
requirenents.
A Public Invol verent Prior to Proposed Rul e

The EPA received DOE s CCA on Cctober 29, 1996. Copies of
the CCA and all the acconpanying references subnmtted to EPA were

pl aced in EPA' s dockets in New Mexi co and Washi ngton, DC. (On

“ 5 U S C 553
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Novenber 15, 1996, the Agency published in the Federal Register
(61 FR 58499) an ANPR announci ng that the CCA had been received,
and announcing the Agency's intent to conduct a rul enmaking to
certify whether the WPP facility will conply with the di sposa
regul ations. The notice al so announced a 120-day public comrent
period, requested public comment “on all aspects of the CCA " and
stated EPA's intent to hold public hearings in New Mexi co.

The EPA published a separate notice in the Federal Reqister

announci ng hearings to allow the public to address all aspects of
DCE s certification application. (62 FR 2988) Public hearings
were held on February 19, 20 and 21, 1997, in Carl sbad,
Al buquer que and Santa Fe, New Mexico, respectively. 1In addition
to the public hearings, EPA held three days of neetings in New
Mexi co, on January 21, 22 and 23, 1997, with the principal New
Mexi co St akehol ders. Detail ed sunmaries of these neeting were
pl aced i n Docket A-93-02, Category II-E

The Agency received over 220 sets of witten and oral public
coments in response to the ANPR  The Agency reviewed all public
comments submitted during the ANPR 120-day conment period or
presented at the prelimnary neetings with stakeholders. The EPA
provi ded responses to these comments in the preanble to the
proposed certification as well as in the conpliance application
revi ew docunents (“CARDs”) for the proposed certification
deci sion. The CARDs al so addressed | ate comment s—and comments on
t he conpl et eness of DOE's CCA—+eceived after the close of the
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public conment period (on March 17, 1997) but before August 8,
1997. (62 FR 27996-27998) All relevant public comrents, whether
received in witing, or orally during the public hearings, were
consi dered by the Agency as the proposed certification decision
was devel oped. For further discussion of EPA' s conpl et eness
determ nati on and ot her pre-proposal activities, see the preanble
to the proposed certification decision, 62 FR 58794-58796.
B. Proposed Certification Decision

On Cctober 30, 1997, EPA published a Notice of Proposed

Rul emaking in the Federal Reqgister, fulfilling the requirenents

of the WPP conpliance criteria at 8194.62. (62 FR 58792-58838)
The notice announced the Adm nistrator’s proposed deci sion,
pursuant to section 8(d)(1) of the WPP LWA, as anended, to issue
a certification that the WPP facility will conply with the

di sposal regulations, and solicited coment on the proposal. The
notice al so nmarked the begi nning of a 120-day public comrent
period on EPA' s proposed certification decision. Finally, the
noti ce announced that public hearings would be held in New Mexico
during the public conmment period.

C. Publ i ¢ Hearings on Proposed Rul e

Further information on the hearings was provided in a

Federal Register notice published on Decenber 5, 1997. (62 FR
64334-64335) The Agency conducted hearings in three cities in

New Mexi co—€ar | sbad, Al buquerque, and Santa Fe—en January 5
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through 9, 1998. The EPA took a nunber of steps to ensure that
citizens were aware of the hearings and to acconmpdate requests
to testify before the EPA panel. For exanple, EPA placed forty-
Si X notices in newspapers across the State to advertise the
heari ngs and provided a nanned, toll-free tel ephone line for pre-
registration. The Agency also allowed on-site registration, and
ext ended the hours of the hearings in both Al buquerque and Santa
Fe in order to all ow everyone present who wi shed to testify the
opportunity to do so.
D. Additional Public Input on the Proposed Rule

In addition to the public hearings, EPA held tw days of
nmeetings in New Mexico, on Decenber 10-11, 1997, with the
princi pal New Mexico stakehol ders, including the New Mexico
Attorney Ceneral’s Ofice, the New Mexi co Environnenta
Eval uation Group (“EEG), Concerned Citizens for Nuclear Safety,
Citizens for Alternatives to Radi oactive Dunping, and Sout hwest
Research and Information Center. Detailed summaries of these
nmeeti ngs were placed in Docket A-93-02, ItemIV-E-8. Additiona
meetings were also held in January 1998 in New Mexi co and
Washi ngton, DC with the New Mexico EEG (IV-E-10 and I V-E-11) and
ot her stakehol ders (IV-E-11).

In response to concerns expressed in neetings with
st akehol ders and in public hearings, EPA perforned additiona

anal yses of air drilling (a specialized drilling nethod which
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st akehol ders raised as an issue which could potentially affect
the WPP if it occurred near the site). 1In light of the
significant public interest in this issue, EPA conducted its

anal ysis and released its report during the comment period on the
proposed rule, in order to allow an opportunity for the public to
comment on EPA's technical analysis. The Agency published a

Federal Register notice of availability for the report and

provi ded a 30-day public comment period. (63 FR 3863; January 27,
1998) The report was placed in the public docket and al so sent
electronically to a nunber of interested stakehol ders, including
the New Mexico Attorney Ceneral, the New Mexi co Environnenta
Eval uation Group, Citizens for Alternatives to Radi oactive
Dunmpi ng, Concerned Citizens for Nuclear Safety, and Sout hwest
Research and I nformation Center.
E. Final Certification Decision, Response to Comments Docunent
Today’s notice of EPA's final certification decision
pursuant to section 8(d)(1) of the WPP LWA fulfills the
requi renent of the WPP conpliance criteria at 8194.63(a). Also
in accordance with 8194.63(b), EPA is publishing a docunent,
acconpanyi ng today’s action and entitled “Response to Conments,”
whi ch contains the Agency’s response to all significant comments
received during the comment period on the proposed certification
deci sion. (Docket A-93-02, ItemV-C- 1) (For further discussion

of EPA's treatnent of ANPR and ot her pre-proposal comrents, refer
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to the preanble to the proposed rule, 62 FR 58794-58796.) Al
comments received by EPA, whether witten or oral, were given
equal consideration in developing the final rule. Al coments
recei ved by the Agency were nmade avail able for public inspection
t hrough the public docket. (Docket A-93-02, Categories |IV-D, |V-
F, and 1V-Q
F. Dockets

In accordance with 40 CFR 194. 67, EPA maintains a public
docket (Docket A-93-02) that contains all information used to
support the Administrator’s proposed and final decisions on
certification. The Agency established and maintains the fornal
rul emaki ng docket in Washington, D.C., as well as infornmationa
dockets in three locations in the State of New Mexico (Carl sbad,
Al buquerque, and Santa Fe). The docket consists of all relevant,
significant information received to date from outside parties and
all significant information considered by the Admnistrator in
reaching a certification decision regarding whether the WPP
facility will conply with the disposal regulations. The EPA
pl aced copies of the CCA in Category I1-G of the docket. The
Agency pl aced suppl enentary information received fromDCE in
response to EPA requests in Categories II-Gand I1l-1.

The final certification decision and supporting
docunentation can be found primarily in the foll ow ng categories

of Docket A-93-02: Category V-A (final rule and preanble),
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Cat egory V-B (Conpliance Application Review Docunments and
Techni cal Support Docunents), and Category V-C (Response to
Comment's docunent).

The hours and | ocations of EPA's public information dockets
are as follows: Docket No. A-93-02, located in room 1500 (first
floor in Waterside Mall near the Washington Information Center),
U.S. Environnental Protection Agency, 401 M Street, S. W,

Washi ngton, D.C., 20460 (open from8:00 a.m to 4:00 p.m on
weekdays); 2) EPA's docket in the Governnent Publications
Departnent of the Zimerman Library of the University of New

Mexi co | ocated in Al buquerque, New Mexico, (open from8:00 a. m
to 9:00 p.m on Mnday through Thursday, 8:00 a.m to 5:00 p.m
on Friday, 9:00 a.m to 5:00 p.m on Saturday, and 1:00 p.m to
9: 00 p.m on Sunday); 3) EPA's docket in the Fogel son Library of
the College of Santa Fe in Santa Fe, New Mexico, |ocated at 1600
St. Mchaels Drive (open from8:00 a.m to 12: 00 m dnight on
Monday through Thursday, 8:00 a.m to 5:00 p.m on Friday, 9:00
a.m to 5:00 p.m on Saturday, 1:00 p.m to 9:00 p.m on Sunday);
and 4) EPA s docket in the Municipal Library of Carlsbad, New
Mexi co, |located at 101 S. Hal egueno (open from10:00 a.m to 9:00
p.m on Mnday through Thursday, 10:00 a.m to 6:00 p.m on
Friday and Saturday, and 1:00 p.m to 5:00 p.m on Sunday). As
provided in 40 CFR Part 2, a reasonable fee nmay be charged for

phot ocopyi ng docket material s.
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XIl. How wi Il the public be involved in EPA's future WPP
activities?

The EPA's regulatory role at the WPP does not end with its
initial certification decision. The Agency' s future WPP
activities will include periodic recertifications, review of DOE
reports on activities at the WPP, assessnent of waste
characterization and QA prograns at waste generator sites,
announced and unannounced i nspections of the WPP and ot her
facilities, and possibly nodification, revocation, or suspension
of the certification for cause. These activities are descri bed
above in the preanble section entitled “EPA's Future Role at the
WPP.” The EPA has provided for public involvenent in these

activities through rul emaki ng procedures, Federal Register

notices and public coment periods, and by making information
available in its public dockets. (See the preanble sections
entitled “Dockets” and “Where can | get nore information about
EPA"s WPP activities?” for nore information regarding EPA s
rul emaki ng docket.)

Wil e a suspension may be initiated at the discretion of the
Adm nistrator in order to pronptly reverse or mtigate a
potential threat to public health, any nodification or revocation
of the certification will be conducted through rul emaki ng.
(88194.65-66) To nodify or revoke the certification, EPA will

first publish a Notice of Proposed Rul enaking in the Federa
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Reqgi ster. This notice wll announce EPA s proposed acti on,

describe the basis for the decision, and provide the opportunity

for public comment on the proposal. Docunentation related to the
decision will be nade available to the public through EPA' s
docket. Any final rule on nodification or revocation wll also
be published in the Federal Register. |In addition, EPA wll

rel ease a docunent which summari zes and responds to significant
public comments received on its proposal.

The recertification process—EPA s periodic review of the
W PP s continued conpliance with the di sposal regul ati ons and
W PP conpliance criteria—w |l include nmany of the sane el enents
as notice-and-coment rul emaking. For exanple, EPA will publish

a Federal Register notice announcing its intent to conduct such

an evaluation. The certification application for recertification
w Il be placed in the docket, and at |east a 30-day period wll
be provided for subm ssion of public cooments. The Agency’s

deci sion on whether to recertify the WPP facility wll again be

announced in a Federal Reqgister notice. (8194.64)

Al t hough not required by the APA, the WPP LWA, or the WPP
conpliance criteria, EPA intends to place in the docket al
I nspection or audit reports and annual reports by DOE on
conditions and activities at the WPP. The Agency al so plans to
docket information pertaining to the enforcenent of certification
conditions. For the enforcenent of Conditions 2 and 3 (regarding
qual ity assurance (“QA’) and waste characterization prograns at
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wast e generator sites), a nunber of additional steps will be
taken. As described in 8194.8 of the WPP conpliance criteria,
bef ore approving QA and waste characterization controls at

generator sites, EPA will publish a Federal Register notice

announci ng EPA inspections or audits. The requisite plans and

ot her appropriate inspection or audit docunentation wll be

pl aced in the docket, and the public wll be allowed the

opportunity to submt witten coments. A comment period of at

| east 30 days wll be provided. Thus, EPA s decisions on whether

to approve waste generator QA program plans and waste

characterization control s—and thus, to allow shi pnent of specific

waste streans for disposal at the WPP—wi || be nade only after

EPA has conducted an inspection or audit of the waste generator

site and after public coment has been solicited on the natter.

The Agency’s decisions will be conveyed by a letter fromEPA to

DCE. A copy of the letter, as well as the results of any

i nspections or audits, will be placed in EPA" s docket.

Xl Where can | get nore information about EPA's W PP
activities?

The EPA' s docket functions as the official file for Agency
rul emaki ngs. The EPA places all information used to support its
proposed and final decisions in the docket, which is avail able
for review by the public. For the WPP certification rul emaking,

information is placed in Air Docket Nunber A-93-02. The official
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docket is located in Washi ngton, DC, and informational dockets
are provided in three cities in New Mexico. (See the “Dockets”
section of this preanble for nore information on the | ocation and
hours of EPA's WPP dockets.) The contents of the docket include
technical information received fromoutside parties and ot her
i nformati on considered by EPA in reaching a certification
decision, as well as the Agency’'s rationale for its decision.
The technical support docunents which describe the basis for
EPA's certification decision are discussed bel ow, sources of nore
general information on EPA's WPP activities are al so addressed.
A. Technical Support Docunents

For nore specific informati on about the basis for EPA' s
certification decision, there are a nunber of technical support
docunents avail able. The Conpliance Application Revi ew
Docunents, or CARDs, contain the detailed technical rationale for
EPA's certification decision. This docunent is found at Docket
A-93-02, Item V-B-2.

The CARDs di scuss DOE' s conpliance with the individual
requi renents of the WPP conpliance criteria. Each CARDis a
section in the docunent which is nunbered according to the
section of 40 CFR Part 194 to which it pertains. For exanple,
CARD 23 addresses 8194.23, “Mdels and Conputer Codes.” Each
CARD: restates the specific requirenment, identifies rel evant

i nformati on expected in the CCA, explains EPA' s conpliance review
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criteria, sunmarizes DOE s approach to conpliance, and describes
EPA s conpliance review and decision. The CARDs also |ist
addi ti onal EPA technical support docunents and any ot her

ref erences used by EPA in rendering its decision on conpliance.
Al'l technical support docunents and references are available in
Docket A-93-02 with the exception of generally avail able

ref erences and those docunents already maintained by DCE or its
contractors in |ocations accessible to the public. (Instructions
for obtaining access to DCE docunents can be found at Docket A-
93-02, ItemV-B-1.)

B. WPP Information Line, Mailing List, and Internet Honepage
For nore general information and updates on EPA's W PP
activities, interested citizens my contact EPA's toll-free WPP

Information Line at 1-800-331-WPP. The hotline offers a
recorded nessage, in both English and Spani sh, about current EPA
W PP activities, upcom ng neetings, and publications. Callers
are also offered the option of joining EPA's WPP nailing |ist.
Periodic mailings, including a WPP Bulletin and fact sheets
related to specific EPA activities, are sent to nenbers of the
mailing list (currently nunbering over 800). The WPP internet
honepage, at www. epa. gov/radi ati on/w pp, provides general

i nformati on on EPA' s regul atory oversight of the WPP. Federa
Reqgi ster notices are al so announced on the honepage, and a nunber

of docunments (ranging fromoutreach materials and hearings
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transcripts to technical support docunents) are available to
revi ew or downl oad.
XIV. Wth what regulatory and adm ni strative requirenents nust

this rul emaki ng conply?
A Executive Order 12866

Under Executive Order 12866, (58 FR 51735; Cctober 4, 1993),
t he Agency nust determ ne whether the regulatory action is
‘“*significant’’ and therefore subject to OVB review and the
requi renents of the Executive Order. The Order defines
‘“*significant regulatory action’” as one that is likely to result
inarule that may: (1) have an annual effect on the econony of
$100 million or nore or adversely affect in a material way the
econony, a sector of the econony, productivity, conpetition,
j obs, the environnment, public health or safety, or State, |ocal,
or tribal governments or communities; (2) create a serious
I nconsi stency or otherwise interfere with an action taken or
pl anned by another agency; (3) materially alter the budgetary
I mpact of entitlements, grants, user fees, or |oan prograns or
the rights and obligations of recipients thereof; or (4) raise
novel legal or policy issues arising out of |egal mandates, the
President’s priorities, or the principles set forth in the
Executive Order. Pursuant to the terns of Executive Order 12866,
It has been determned that this final rule is a *‘significant

regul atory action’’ because it raises novel policy issues which
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arise fromlegal mandates. As such, this action was submtted to
OWB for review. Changes nade in response to OVMB suggestions or
recommendati ons are docunented in the public record.
B. Regul atory Flexibility

The Regul atory Flexibility Act (“RFA’) generally requires an
agency to conduct a regulatory flexibility analysis of any rule
subj ect to notice and coment rul enaki ng requirenments unl ess the
agency certifies that the rule will not have a significant
econonmi c inpact on a substantial nunmber of small entities. Smal
entities include small businesses, small not-for-profit
enterprises, and small governnental jurisdictions. This final
rule will not have a significant inpact on a substantial nunber
of small entities because it sets forth requirenents which apply
only to Federal agencies. Therefore, | certify that this action
wi Il not have a significant econom c inpact on a substantia
nunber of small entities.
C. Paperwork Reduction Act

The EPA has determined that this proposed rule contains no
I nformation collection requirenments as defined by the Paperwork
Reduction Act (44 U S.C. 3501 et seq).
D. Unfunded Mandat es Reform Act

Title Il of the Unfunded Mandates Reform Act of 1995
(“UVRA”), Pub. L. 104-4, establishes requirenments for Federal

agencies to assess the effects of their regulatory actions on
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State, local and tribal governnents and the private sector.
Pursuant to Title Il of the UVRA, EPA has determi ned that this
regul atory action is not subject to the requirenents of sections

202 and 205, because this action does not contain any f edera
mandates’’ for State, local, or tribal governnents or for the
private sector. The rule inplenents requirenents that are
specifically set forth by the Congress in the Waste Isol ation
Pilot Plant Land Wthdrawal Act (Pub. L. 102-579) and that apply
only to Federal agencies.
E. Executive O der 12898

Pursuant to Executive Order 12898 (59 FR 7629, February 16,
1994), entitled *‘Federal Actions to Address Environnent al
Justice in Mnority Popul ati ons and Low | ncone Popul ations,’’ the
Agency has considered environnental justice related issues with
regard to the potential inpacts of this action on the
envi ronnental and health conditions in |lowincone, mnority, and
native American communities. The EPA has conplied with this
mandate. The requirenents specifically set forth by the Congress
in the Waste Isolation Pilot Plant Land Wt hdrawal Act (Pub. L.
102-579), which prescribes EPA's role at the WPP, did not
provide authority for EPA to exam ne inpacts in the communities
I n which wastes are produced, stored, and transported, and
Congress did not delegate to EPA the authority to consi der

alternative locations for the WPP
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The EPA involved minority and | owincome popul ations early
in the rul emaking process. 1In 1993 EPA representatives nmet with
New Mexi co residents and governnent officials to identify the key
i ssues that concern them the types of information they wanted
from EPA, and the best ways to comrunicate with different sectors
of the New Mexico public. The feedback provided by this group of
citizens formed the basis for EPA's WPP comuni cati ons and
consul tation plan. To help citizens, including a significant
H spani c popul ation in Carlsbad and the nearby Mescal ero |Indian
Reservation, stay abreast of EPA's WPP-rel ated activities, the
Agency devel oped many informational products and services. The
EPA transl ated i nto Spani sh many docunents regardi ng W PP
i ncl udi ng educational materials and fact sheets describing EPA s
W PP oversight role and the radi oactive waste di sposal standards.
The EPA al so established a toll-free WPP Informati on Line,
recorded in both English and Spani sh, providing the |atest
I nformati on on upcom ng public neetings, publications, and other
WPP-rel ated activities. The EPA al so devel oped a vast nailing
l'ist, which includes many | owinconme, mnority, and native
American groups, to systematically provide interested parties
with copies of EPA's public information docunents and ot her
materials. Even after the final rule, EPAwWIIl continue its
efforts toward open communi cati on and outreach.

F. Small Business Regul atory Enforcenent Fairness Act of 1996
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The Congressional Review Act, 5 U S.C. § 801 et seq., as
added by the Small Business Regul atory Enforcenment Fairness Act
of 1996, generally provides that before a rule nay take effect,

t he agency promulgating the rule nust submt a rule report, which
i ncludes a copy of the rule, to each House of the Congress and to
the Conptroller General of the United States. Section 804,
however, exenpts from section 801 the follow ng types of rules:
rul es of particular applicability; rules relating to agency
managenent or personnel; and rul es of agency organization,
procedure, or practice that do not substantially affect the right
or obligations of non-agency parties. (5 U S.C. 8 804(3)) The
EPA is not required to submt a rule report regarding today’s
action under section 801 because this is a rule of particular
applicability.

G Nat i onal Technol ogy Transfer & Advancenent Act of 1995

Section 12 of the National Technol ogy Transfer & Advancenent
Act of 1995 is intended to avoid "re-inventing the wheel." It
ainms to reduce the costs to the private and public sectors by
requiring federal agencies to draw upon any existing, suitable
techni cal standards used in commerce or industry. To conply with
the Act, EPA nust consider and use "voluntary consensus
standards," if available and applicable, when inplenenting
policies and progranms, unless doing so would be "inconsistent

with applicable | aw or otherwi se inpractical." The EPA has
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determ ned that this regulatory action is not subject to the
requi renents of National Technol ogy Transfer & Advancenent Act of
1995 as this rulemaking is not setting any technical standards.
H. Executive Order 13045—€hildren’s Health Protection

This final rule is not subject to E.O 13045, entitled
“Protection of Children from Environnental Health Ri sks and
Safety Risks” (62FR19885, April 23, 1997), because it does not
i nvol ve deci sions on environnmental health risks or safety risks
that may disproportionately affect children.
Li st of Subjects in 40 CFR Part 194

Envi ronnental protection, Adm nistrative practice and
procedure, Nuclear materials, Radionuclides, Plutonium Radiation

protection, Uranium Transuranics, Waste treatnent and di sposal .
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Final Rule: Criteria for the Certification and Recertification of
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191 Disposal Regul ations: Certification Decision
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Dat ed:

Carol M Browner, Adm nistrator.

For the reasons set out in the preanble, 40 CFR Part 194 is

amended as foll ows.

Part 194-- Criteria for the Certification and Re-Certification of
the Waste Isolation Pilot Plant’s Conpliance with the 40 CFR Part

191 Di sposal Regul ations

1. The authority citation for part 194 is revised to read as
fol | ows:

Aut hority: The Waste Isolation Pilot Plant Land Wt hdrawal
Act of 1992, Pub. L. 102-579, 106 Stat. 4777, as anended by the
1996 LWA Anendnents, Pub. L. 104-201; Reorgani zation Plan No. 3

of 1970, 5 U.S.C. app. 1; Atom c Energy Act of 1954, as anended,
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and Nucl ear Waste Policy Act of 1982, as anended, 42 U S. C. 2011-

2296 and 10101-10270.

2. In §8 194.2, a definition is added in al phabetical order to
read as follows:

8§ 194.2 Definitions

*x * * % %

Administrator’s authorized representati ve neans the director

I n charge of radiation prograns at the Agency.

3. Section 194.8 is added to subpart Ato read as follows:

§ 194.8 Approval Process for Waste Shi pnent from Waste Gener at or

Sites for Disposal at the WPP

(a) Quality Assurance Prograns at Waste Generator Sites.

The Agency will determ ne conpliance with requirenments for site-
specific quality assurance prograns as set forth bel ow

(1) Upon subm ssion by the Departnent of a site-specific
qual ity assurance program plan the Agency will evaluate the plan
to determ ne whether it establishes the applicable Nuclear
Quality Assurance (NQA) requirenents of 8194.22(a)(1) for the
Itenms and activities of 88194.22(a)(2)(i), 194.24(c)(3) and
194. 24(c)(5). The program plan and ot her docunentation submtted
by the Departnent will be placed in the dockets described in
8194. 67.

(2) The Agency will conduct a quality assurance audit or an
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i nspection of a Departnent quality assurance audit at the
rel evant site for the purpose of verifying proper execution of

the site-specific quality assurance program plan. The Agency

will publish a notice in the Federal Regi ster announcing a
schedul ed i nspection or audit. In that or another notice, the
Agency wll also solicit public cooment on the quality assurance

program pl an and appropri ate Departnent docunentation descri bed
I n paragraph (a)(1l) of this section. A public coment period of
at |least 30 days wll be all owed.

(3) The Agency’s witten decision regarding conpliance with
the requisite quality assurance requirenents at a waste generator
site will be conveyed in a letter fromthe Adm nistrator’s
aut hori zed representative to the Departnent. No such conpliance
determ nation shall be granted until after the end of the public
comment period described in paragraph (a)(2) of this section. A
copy of the Agency’s conpliance determnation letter will be
pl aced in the public dockets in accordance with 8194.67. The
results of any inspections or audits conducted by the Agency to
eval uate the quality assurance progranms described in paragraph
(a)(1) of this section will also be placed in the dockets
described in 8194. 67.

(4) Subsequent to any positive determ nation of conpliance
as described in paragraph (a)(3) of this section, the Agency
intends to conduct inspections, in accordance with 88194.21 and
194. 22(e), to confirmthe continued conpliance of the prograns
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approved under paragraphs (a)(2) and (a)(3) of this section. The
results of such inspections will be nmade available to the public
t hrough the Agency’s public dockets, as described in §194.67.

(b) Waste Characterization Prograns at WAste Cenerator

Sites. The Agency will determ ne conpliance with the
requi renents for use of process know edge and a system of
controls at waste generator sites as set forth bel ow

(1) For each waste streamor group of waste streans at a
site, the Departnent nust:

(i) Provide informati on on how process know edge will be
used for waste characterization of the waste strean(s) proposed
for disposal at the WPP; and

(i1) Inmplenent a systemof controls at the site, in
accordance wth 8194.24(c)(4), to confirmthat the total anount
of each waste conponent that will be enplaced in the disposa
systemw || not exceed the upper limting value or fall below the
lower limting value described in the introductory text of
paragraph (c) of 8194.24. The inplenentation of such a system of
controls shall include a denonstration that the site has
procedures in place for adding data to the WPP Waste I nformation
System (“WAN'S”), and that such information can be transmtted
fromthat site to the WNS dat abase; and a denonstration that
nmeasur enent techni ques and control mnethods can be inplenmented in
accordance with 8194.24(c)(4) for the waste stream(s) proposed
for disposal at the WPP.
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(2) The Agency wi Il conduct an audit or an inspection of a
Departnment audit for the purpose of evaluating the use of process
knowl edge and the inplenentation of a systemof controls for each
waste streamor group of waste streans at a waste generator site.

The Agency will announce a schedul ed inspection or audit by the

Agency with a notice in the Federal Register. |In that or another
notice, the Agency will also solicit public coment on the

rel evant waste characterization program plans and Depart nent
docunent ation, which will be placed in the dockets described in
8194.67. A public coment period of at |east 30 days wll be

al | owed.

(3) The Agency’s witten decision regarding conpliance with
the requirenents for waste characterization prograns described in
paragraph (b)(1) of this section for one or nore waste streans
froma waste generator site wll be conveyed in a letter fromthe
Adm ni strator’s authorized representative to the Departnent. No
such conpliance determ nation shall be granted until after the
end of the public comment period described in paragraph (b)(2) of
this section. A copy of the Agency’s conpliance determ nation
letter will be placed in the public dockets in accordance with
8194.67. The results of any inspections or audits conducted by
the Agency to evaluate the plans described in paragraph (b)(1) of
this section will also be placed in the dockets described in
8§194. 67.

(4) Subsequent to any positive determ nation of conpliance
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as described in paragraph (b)(3) of this section, the Agency
intends to conduct inspections, in accordance with 88194.21 and
194. 24(h), to confirmthe continued conpliance of the prograns
approved under paragraphs (b)(2) and (b)(3) of this section. The
results of such inspections will be nmade available to the public

t hrough the Agency’s public dockets, as described in §194.67.

4. Appendix Ato Part 194 is added to read as foll ows:
APPENDI X A to Part 194-Certification of the Waste Isolation Pil ot
Plant’s Conpliance with the 40 CFR Part 191 Di sposal Regul ations
and the 40 CFR Part 194 Conpliance Criteria

In accordance with the provisions of the WPP Conpliance
Criteria of this part, the Agency finds that the Waste Isol ation
Pilot Plant (“WPP") will conply with the radi oactive waste
di sposal regulations at part 191, subparts B and C, of this
chapter. Therefore, pursuant to Section 8(d)(2) of the WPP Land
Wt hdrawal Act (“WPP LWA"), as anended, the Adm nistrator
certifies that the WPP facility will conply with the disposa
regul ations. |In accordance with the Agency’s authority under
8194.4(a), the certification of conpliance is subject to the
foll owi ng conditions:

Condition 1: 8 194.14(b), D sposal system desi gn, panel

closure system The Departnent shall inplenent the panel seal

desi gn designated as Option D in Docket A-93-02, Itemll-G1
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(Cctober 29, 1996, Conpliance Certification Application submtted
to the Agency). The Option D design shall be inplenented as
described in Appendi x PCS of Docket A-93-02, Itemll-G1, with
the exception that the Departnent shall use Sal ado mass concrete
(consistent with that proposed for the shaft seal system and as
described in Appendi x SEAL of Docket A-93-02, Itemll-G1)

i nstead of fresh water concrete.

Condition 2: 8§ 194.22: Quality Assurance. The Secretary

shall not allow any waste generator site other than the Los

Al anpbs National Laboratory to ship waste for disposal at the WPP
until the Agency determ nes that the site has established and
executed a quality assurance program in accordance with
88194.22(a)(2)(i), 194.24(c)(3) and 194.24(c)(5) for waste
characterization activities and assunptions. The Agency w ||
determ ne conpliance of site-specific quality assurance prograns
at waste generator sites using the process set forth in 8194. 8.

Condi ti on 3: § 194. 24: Waste Characterization. The

Secretary may all ow shi pnent for disposal at the WPP of | egacy
debris waste at the Los Al anpos National Laboratory (“LANL”) that
can be characterized using the systens and processes inspected by
t he Agency and docunented in Docket A-93-02, ItemlIl-1-70. The
Secretary shall not allow shi pnent of any waste from any
additional LANL waste strean(s) or fromany waste generator site

other than LANL for disposal at the WPP until the Agency has
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approved the processes for characterizing those waste streans for
shi pnent using the process set forth in 8§194. 8.

Condition 4: 8194.43, Passive institutional controls.

(a) Not later than the final recertification application
submtted prior to closure of the disposal system the Departnent
shal| provide, to the Adm nistrator or the Adm nistrator’s
aut hori zed representative:

(1) a schedule for inplenenting passive institutional
controls that has been revised to show that markers will be
fabricated and enpl aced, and other neasures wll be inplenented,
as soon as possible follow ng closure of the WPP. Such schedul e
shoul d descri be how testing of any aspect of the conceptual
design will be conpleted prior to or soon after closure, and what
changes to the design of passive institutional controls nay be
expected to result from such testing.

(2) docunentation showing that the granite pieces for the
proposed nonunments and information roons described in Docket A-
93-02, ItemlIl-G1, and supplenentary information may be:
guarried (cut and renmoved fromthe ground) without cracking due
to tensile stresses fromhandling or isostatic rebound; engraved
on the scale required by the design; transported to the site,
gi ven the wei ght and di nensions of the granite pieces and the
capacity of existing rail cars and rail |ines; |oaded, unloaded,

and erected w thout cracking based on the capacity of avail able
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equi pnent; and successfully joi ned.

(3) docunentation showi ng that archives and record centers
wi |l accept the docunents identified and will maintain themin
the manner identified in Docket A-93-02, Itemll-G1

(4) docunentation showi ng that proposed recipients of WPP
i nformati on other than archives and record centers will accept
the informati on and nmake use of it in the manner indicated by the
Departnent in Docket A-93-02, ItemIl-G 1 and suppl enentary
i nf or mati on.

(b) Upon receipt of the information required under paragraph
(a) of this condition, the Agency will place such docunentation
in the public dockets identified in 8194.67. The Agency w ||
determine if a nodification to the conpliance certification in
effect is necessary. Any such nodification will be conducted in

accordance with the requirenents at 88194. 65 and 194. 66.
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